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(54) REFLECTION TYPE LIQUID CRYSTAL DISPLAY DEVICE AND MANUFACTURING METHOD THEREFOR 

(57)Abstract: ^290b* 
PROBLEM TO BE SOLVED: To provide a reflection type liquid crystal 
display device provided with a reflection electrode having a large 
number of micro lenses oriented in a lateral direction and a longitudinal 
direction and to provide its manufacturing method. 
SOLUTION: The reflection type liquid crystal display device includes a 
first substrate having a pixel formed thereon, a second substrate 
formed opposite thereto, and a liquid crystal layer formed between the 
first and the second substrates. The reflection electrode including a 
large number of first area parts and second area parts formed in 
relatively high and low shapes respectively on the first substrate and 
formed so that, in the first area parts, the total length component in the 
direction vertical to a first direction is larger than the total length 
component in the direction vertical to a second direction so that the 
reflectance in the first direction is relatively higher than that in the 
second direction. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st substrate with which the pixel was formed, and the 2nd substrate which countered 
said 1st substrate and was formed, It is formed on the liquid crystal layer formed between the 1st 
substrate and the 2nd substrate, and said 1st substrate. Including much the 1st field sections and the 
2nd field sections which were formed by relative height, said 2nd field section so that it may have a high 
reflection factor relatively from the 2nd direction about the 1st direction The reflective mold liquid 
crystal display containing the reflector with which synthesis of the die-length component of the 
perpendicular direction of said 1st direction was formed so that more greatly than synthesis of the die- 
length component of the perpendicular direction of said 2nd direction. 

[Claim 2] It is the reflective mold liquid crystal display according to claim 1 characterized by for said 1st 
field section having the groove configuration which has low height relatively compared with said 2nd field 
section, and said 2nd field section having the configuration of the lobe of a large number which have high 
height relatively. 

[Claim 3] Said 1st field section is a reflective mold liquid crystal display according to claim 1 partially 
characterized by limiting said 2nd field section with the gestalt of a closed curve with the boundary line 
of a pixel. 

[Claim 4] It is the reflective mold liquid crystal display according to claim 3 which said 1st direction is a 
longitudinal direction of a pixel, and is characterized by said 2nd direction being a lengthwise direction of 
a pixel. 

[Claim 5] Said 1st field section is a reflective mold liquid crystal display according to claim 3 
characterized by consisting of the 2nd groove which was formed between the 1st groove continuously 
formed along said 1st direction, and said 1st adjoining groove, and was formed in discontinuous along 
said 2nd direction. 

[Claim 6] Said 2nd groove is a reflective mold liquid crystal display according to claim 5 characterized by 
being formed so that the 2nd groove formed along said 2nd direction which has the configuration of an 
arc mold or a straight line, and adjoins respectively may be intersected. 

[Claim 7] The 2nd groove formed in said 2nd direction is a reflective mold liquid crystal display according 

to claim 5 characterized by forming 0.5-5 pieces for every striping of one pixel electrode. 

[Claim 8] Said reflector is a reflective mold liquid crystal display according to claim 5 characterized by 

including further the ****** means formed in the part which said 1st groove and said 2nd groove 

intersect. 

[Claim 9] Said ****** means is a reflective mold liquid crystal display according to claim 8 which is the 
projection prolonged from said 2nd field, and is characterized by having the gap or one or more 
configurations which be chosen among the configuration of ****, a triangular configuration, the 
configuration of an inverse triangle, and a circular configuration. 

[Claim 10] The reflective mold liquid crystal display according to claim 3 characterized by having the 
width of face of the 2-5 micrometers of said 1st field sections. 

[Claim 11] Said 2nd field section is a reflective mold liquid crystal display according to claim 3 
characterized by having two or more configurations chosen among the groups who consisted of the 
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* configuration of an ellipse, the configuration of the first quarter moon, the configuration of the last 

quarter moon, the configuration of a concave lens, the truck configuration, the half-truck configuration, 
and the prolonged configuration of a concave lens. 

[Claim 12] The magnitude of said 2nd field section is a reflective mold liquid crystal display according to 
claim 1 1 characterized by being 4-20 micrometers. 

[Claim 13] The reflective mold liquid crystal display according to claim 3 characterized by forming the 
slot for dispersion in the center section of said 2nd field section. 

[Claim 14] The reflective mold liquid crystal display according to claim 1 characterized by including the 
thin film transistor which contains the gate electrode formed one by one on said 1st substrate, gate 
dielectric film, a semi-conductor layer, an ohmic contact layer, a source electrode, and a drain electrode 
as a switching element. 

[Claim 15] The reflective mold liquid crystal display according to claim 1 characterized by being a thin 
film transistor containing the drain electrode connected to the gate dielectric film formed as a switching 
element between the source formed in the lower part of a gate electrode and said gate electrode and a 
drain field, said gate electrode, the source, and a drain field, the oxide film formed on said gate electrode, 
the source electrode connected to said source field, and said drain field. 

[Claim 16] The reflective mold liquid crystal display according to claim 1 characterized by including the 
organic compound insulator formed between said 1 st substrate and said reflectors so that it might have 
the same structure as said reflector. 

[Claim 17] It is the reflective mold liquid crystal display according to claim 1 characterized by for said 
1 st field section having the configuration of the lobe which has high height relatively compared with said 
2nd field section, and said 2nd field section having the shape of a quirk of low height relatively. 
[Claim 18] The phase which forms a pixel in the 1st substrate, and the phase which forms an organic 
compound insulator on said 1st substrate, So that it may be constituted by much the 1st field sections 
and the 2nd field sections which were formed by height relative to said organic compound insulator and 
said 1st field section may have a high reflection factor relatively from the 2nd direction about the 1st 
direction The phase which synthesis of the die-length component of the perpendicular direction of said 
1st direction forms so that more greatly than synthesis of the die-length component of the 
perpendicular direction of said 2nd direction, The manufacture approach of the reflective mold liquid 
crystal display characterized by including the phase which forms a reflector on said organic compound 
insulator, the phase which forms the 2nd substrate which counters said 1st substrate and has a 
transparent electrode, and the phase which forms the liquid crystal layer between said 1st substrate and 
2nd substrate. 

[Claim 19] Said organic compound insulator is the manufacture approach of the reflective mold liquid 
crystal display according to claim 18 characterized by being formed by the thickness of 1-3 micrometers 
by the spin coating approach. 

[Claim 20] The manufacture approach of the reflective mold liquid crystal display according to claim 19 
characterized by developing the exposed organic compound insulator and forming said 1st field section 
and the 2nd field section after making it expose using the mask which has the mask pattern which ****s 
said organic compound insulator in said 1st field section and the 2nd field section. 
[Claim 21] Said mask pattern is the manufacture approach of the reflective mold liquid crystal display 
according to claim 20 which is the pattern which ****s in said 1st field section, and is characterized by 
including further the dispersion slot pattern for forming a dispersion slot in the center section of said 
2nd field. 

[Claim 22] Said mask pattern is the manufacture approach of the reflective mold liquid crystal display 
according to claim 20 characterized by including further the ****** pattern for forming the ****** 
means for forming the channel depth of said 1st field section in homogeneity at least in the intersection 
of said 1st field section. 

[Claim 23] The phase which forms said 1st field section and the 2nd field section in said organic 
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compound insulator The phase of locating the 1st mask which has the 1st pattern on said organic 
compound insulator. The phase which forms the contact hole for carrying out full exposure of said 
organic compound insulator using said 1st mask, and connecting with said reflector and pixel electrode 
formed on said substrate, The phase of locating the 2nd mask which has the 2nd pattern on said organic 
compound insulator, The manufacture approach of the reflective mold liquid crystal display according to 
claim 20 which carries out lens exposure of said organic compound insulator using said 2nd mask, and is 
characterized by including the phase which forms said 1st field section and said 2nd field section in said 
organic compound insulator. 

[Claim 24] It is the manufacture approach of the reflective mold liquid crystal display according to claim 
23 characterized by for said 1st pattern ****ing in the configuration of a contact hole, and said 2nd 
pattern ****ing in said 1st field section or said 2nd field section. 

[Claim 25] The phase which forms said 1st field section and the 2nd field section in said organic 
compound insulator is the manufacture approach of the reflective mold liquid crystal display according 
to claim 20 characterized by being the phase which forms the 2nd discontinuous groove in said 2nd 
direction, and forms said 1st field section and the 2nd field section between the 1st parallel groove of a 
large number which have predetermined width of face along said 1st direction in said organic compound 
insulator, and said 1st groove. 

[Claim 26] The phase which forms said 1st field section and the 2nd field section in said organic 
compound insulator The phase of locating the 1 st mask which has the 1 st pattern on said organic 
compound insulator, The phase which forms partially the contact hole for carrying out partial exposure 
of said organic compound insulator using said 1st mask, and connecting said reflector and said pixel 
electrode, The phase of locating the 2nd mask which has the 2nd pattern on said organic compound 
insulator, The manufacture approach of the reflective mold liquid crystal display according to claim 20 
characterized by including the phase which completes said contact hole at the same time it carries out 
lens exposure of said organic compound insulator using said 2nd mask and forms said 1st field section 
and the 2nd field section in said organic compound insulator. 

[Claim 27] The phase of carrying out partial exposure of said organic compound insulator is the 
manufacture approach of the reflective mold liquid crystal display according to claim 26 characterized by 
carrying out the quantity of light which it is [ quantity of light ] the perfect light exposure which can 
form said contact hole at once, and carries out lens exposure of said organic compound insulator with 
limit light exposure. 

[Claim 28] Connect with the insulating substrate in which the pixel was formed at said pixel, and it is 
formed on said insulating substrate. Much the 1st field sections and the 2nd field sections which were 
formed by relative height are included. Said 2nd field section is an electronic display unit with which 
synthesis of the die-length component of the perpendicular direction of said 1st direction is 
characterized by including the reflective means formed so that more greatly than synthesis of the die- 
length component of the perpendicular direction of said 2nd direction so that it may have a high 
reflection factor relatively from the 2nd direction about the 1st direction. 

[Claim 29] The gate electrode formed one by one on said 1st substrate as a switching means, The thin 
film transistor or gate electrode containing gate dielectric film, a semi-conductor layer, an ohmic 
contact layer, a source electrode, and a drain electrode, The gate dielectric film formed between the 
source formed in the lower part of said gate electrode and a drain field, said gate electrode, the source, 
and a drain field, The electronic display unit according to claim 28 characterized by being a thin film 
transistor containing the drain electrode connected to the oxide film formed on said gate electrode, the 
source electrode connected to said source field, and said drain field. 

[Claim 30] It connects with the phase which forms a pixel in an insulating substrate, and said pixel on 
said insulating substrate. Including much the 1st field sections and the 2nd field sections which were 
formed by relative height, said 2nd field section so that it may have a high reflection factor relatively 
from the 2nd direction about the 1st direction The manufacture approach of the electronic display unit 



characterized by synthesis of the die-length component of the perpendicular direction of said 1st 
direction including the reflective means formed so that more greatly than synthesis of the die-length 
component of the perpendicular direction of said 2nd direction. 

[Claim 31] The phase which forms said reflective means is the manufacture approach of the electronic 
display unit according to claim 30 characterized by carrying out after the phase which forms the resist 
film on said insulating substrate. 

[Claim 32] The phase where the phase which forms said resist film locates the 1st mask which has the 
1st pattern on said resist film, The phase which forms the connection hole for carrying out full exposure 
of said resist film using said 1st mask, and connecting said switching means and said reflective means, 
The phase of locating the 2nd mask which has the 2nd pattern on said resist film, The manufacture 
approach of the electronic display unit according to claim 31 characterized by including the phase which 
carries out lens exposure of said . resist film using said 2nd mask, and forms the field of the same 
configuration as said 1st field section and the 2nd field section in said resist film. 

[Claim 33] The phase where the phase which forms said resist film locates the 1st mask which has the 
1st pattern on said resist film, The phase which forms partially the connection hole for carrying out 
partial exposure of said resist film using said 1st mask, and connecting said switching means and said 
reflective means, The phase of locating the 2nd mask which has the 2nd pattern on said resist film, The 
manufacture approach of the electronic display unit according to claim 31 characterized by including the 
phase which completes said connection hole at the same time it carries out lens exposure of said resist 
film using said 2nd mask and forms said 1st field section and the 2nd field section in said resist film. 
[Claim 34] The manufacture approach of the electronic display unit according to claim 30 characterized 
by forming said reflective means on an organic compound insulator after developing the organic 
compound insulator exposed after making it expose using the mask which has the mask pattern which 
****s an organic compound insulator in said 1st field section and the 2nd field section and forming said 
1st field section and the 2nd field section. 

[Claim 35] the [ the 1st substrate with which the pixel was formed, and / said ] — with the 2nd 
substrate which countered the 1st substrate and was formed It is formed on the liquid crystal layer 
formed between the 1st substrate and the 2nd substrate, and said 1st substrate. Including much the 1st 
field sections and the 2nd field sections which were formed by height relative for light scattering, said 
2nd field section so that it may have a high reflection factor relatively from the 2nd direction about the 
1st direction The reflector with which synthesis of the die-length component of the perpendicular 
direction of said 1st direction was formed so that more greatly than synthesis of the die-length 
component of the perpendicular direction of said 2nd direction, It is the reflective mold liquid crystal 
display which has the same surface structure as said reflector between said 1st substrate and said 
reflectors, and is characterized by said surface structure containing the organic compound insulator 
currently formed so that it may extend in the exterior of the pixel boundary line of said pixel. 
[Claim 36] It is the reflective mold liquid crystal display according to claim 35 characterized by for said 
1st field section having the groove configuration which has low height relatively compared with said 2nd 
field section, and said 2nd field section having the configuration of the lobe of a large number which 
have high height relatively. 

[Claim 37] Said 1st field section is a reflective mold liquid crystal display according to claim 36 
characterized by including the 1st groove continuously formed along said 1st field. 

[Claim 38] Said 1st groove is a reflective mold liquid crystal display according to claim 37 characterized 
by having irregular spacing in said 2nd direction, and being formed in it. 

[Claim 39] Said 2nd groove is a reflective mold liquid crystal display according to claim 38 characterized 
by having the configuration of an arc mold or a straight line including the 2nd groove which said 1st field 
section was formed between said 1st adjoining groove, and was formed in discontinuous along said 2nd 
direction. 

[Claim 40] Connect with the insulating substrate in which the pixel was formed at said pixel, and it is 
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«» formed oh said insulating substrate. Much the 1st field sections and the 2nd field sections which were 
formed by height relative for light scattering are included. A reflective means by which synthesis of the 
die-length component of the perpendicular direction of said 1st direction was formed so that more 
greatly than synthesis of the die-length component of the perpendicular direction of said 2nd direction 
so that said 2nd field section might have a high reflection factor relatively from the 2nd direction about 
the 1st direction, It is the electronic display unit which has the same surface structure as said reflective 
means between said insulating substrates and said reflective means, and is characterized by said 
surface structure containing the organic compound insulator currently formed so that it may extend in 
the exterior of the pixel boundary line of said pixel. 

[Claim 41] It is the electronic display unit according to claim 40 characterized by for said 1st field 
section limiting said 2nd field section with the gestalt of a closed curve with the outline part of the 
boundary line of a pixel partially, for said 1st field section having the groove configuration which has low 
height relatively compared with said 2nd field section, and said 2nd field section having the configuration 
of the lobe of a large number which have high height relatively. 

[Claim 42] Said 1st field section is an electronic display unit according to claim 40 characterized by 
consisting of the 1st groove which was continuously formed along said 1st direction and was formed by 
having irregular spacing of said 2nd field section, and the 2nd groove which was formed between said 1st 
groove and formed in discontinuous along said 2nd direction. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the reflective mold liquid crystal display possessing the 
reflector with which the micro lens by which orientation of a large number was carried out more to the 
detail was formed, and the manufacture approach of this about a reflective mold liquid crystal display 
and the manufacture approach of this. 
[0002] 

[Description of the Prior Art] Recently, in the information society, the role of an electronic display unit 
becomes still more important, and various electronic display units are broadly used for various industrial 
fields. The electronic display unit of the new function in which such an electronic display field suits the 
demand of an information society which diversified development in piles is developed continuously. 
[0003] Generally a thing called an electronic display unit says the equipment which transmits various 
information etc. to human being through vision. That is, an electronic display unit is an electronic 
instrument which changes the electric information signal outputted from various electronic equipment 
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<* v into the optical information signal which can be recognized by human being's vision, and it can be said to 
be the equipment which takes charge of the bridge formation-role which connects electronic equipment 
with human being. 

[0004] In such an electronic display unit, when an optical information signal is displayed by luminescence, 
it says with luminescence mold display (emissive display) equipment, and when displayed by reflection, 
dispersion, the interference phenomenon, etc. by light modulation, it says with light-receiving mold 
display (non-emissive display) equipment. As said luminescence mold indicating equipment called active 
mold indicating equipment, it can mention a cathode-ray tube (CRT), a plasma-display panel (PDP), light 
emitting diode (LED), electro luminescent (electroluminescent display:ELD), etc. And as said light- 
receiving mold display which is a passive mold display, a liquid crystal display (LCD or electrochemical 
display:ECD), an electrophoresis display (electrophoretic image disptay:EPID), etc. can be mentioned. 
[0005] Although the cathode-ray tube (CRT) which is the display unit which has the history long No. 1 
used for image display devices, such as television and a monitor for computers, has the highest pulse 
duty factor in respect of display quality, economical efficiency, etc., it has many demerits, such as large 
weight, large volume, and high power consumption. 

[0006] However, the demand to the monotonous panel mold display unit equipped with the property of 
the electronic display unit which suits a new environment according to small [ of electronic equipment ] 
and lightweight-izing with the solid state of various electronic instruments, a low battery, and low 
electrification by rapid advance of semiconductor technology, i.e., low driver voltage thin and light and, 
and low power consumption is growing rapidly. 

[0007] Since the image display near a cathode-ray tube is possible while a liquid crystal display is thin 
compared with a different display unit, and is light and it has low power consumption and low driver 
voltage among various monotonous display units by which current development was carried out, it is 
broadly used for various electronic instruments. And since the liquid crystal display is easy to 
manufacture, it is extending the applicability further. 

[0008] Such a liquid crystal display is classifiable with the transparency mold liquid crystal display which 
displays an image using the external light source, and the reflective mold liquid crystal display which 
uses the natural light instead of the external light source. 

[0009] Said reflective mold liquid crystal display has the advantage which power consumption says low 
that the image display quality in the outdoors is excellent in coincidence compared with a projection 
mold liquid crystal display. And since a reflective mold liquid crystal display does not need the special 
light source like a back light, it also has the advantage referred to as being able to embody thin and light 
equipment. 

[0010] However, since it is difficult for a current reflective mold liquid crystal display for the display 
screen to deal with a fixed display and color display appropriately [ it is dark and ], it is used only for the 
restrictive equipment which requires only the display of a figure or an easy alphabetic character. 
Therefore, in order to use a reflective mold liquid crystal display as various electronic display units, 
improvement, ******-»zing, and colorization of reflective effectiveness are required. And improvement in 
the contrast of suitable brightness, a rapid-response rate, and an image is also required with this. 
[001 1] In the current reflective mold liquid crystal display, the technique which raises the brightness is 
advancing in the direction which raises the reflective effectiveness of a reflector greatly, and the 
direction which combines a super-numerical aperture technique. Thus, the technique which forms 
detailed irregularity in a reflector and raises reflective effectiveness is Naofumi. It is indicated by United 
States patent No. (the name of invention: Reflection type Liquid Crystal Display Device with bumps - 
the reflector) 5,610,741 ****(ed) by Kimura. 

[0012] Drawing 1 illustrates the partial top view of the reflective mold liquid crystal display shown to 
said United States patent, and drawing 2 R> 2 illustrates the sectional view of said reflective mold liquid 
crystal display. 

[0013] If drawing 1 and drawing 2 are referred to, said liquid crystal display contains the liquid crystal 
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layer 20 formed between the 2nd substrate 15 and the 1st substrate 10 which countered the 1st 
substrate 10 and the 1st substrate 10, and have been arranged, and the 2nd substrate 15. 
[0014] The 1st substrate 10 possesses the 1st insulating substrate 30 by which much gate bus wiring 
(gate bus wiring) 25 was formed in the upper part. The gate electrode 35 branches from the gate bus 
wiring 25, and is formed in the direction in which the gate bus wiring 25 and much source bus wiring 
(source bus wiring) 40 cross at right angles. The source bus wiring 40 inserts the gate bus wiring 25, an 
insulator layer, etc., and is insulated, and the source electrode 45 branches from the source bus wiring 
40. 

[0015] A reflector 50 is formed between the 1st substrate 10 and the liquid crystal matter 21, and is 
arranged between the parts which the gate bus wiring 25 and the source bus wiring 40 intersect. A 
reflector 50 possesses the gate bus wiring 25 and the source bus wiring 40 as a switching element, and 
is connected with the thin film transistor (TFT) 55 formed in the 1st insulating substrate 30. The dents 
(dent) 70 and 71 of a large number which are crevices are irregularly formed in a reflector 50 over all 
front faces, and a reflector 50 and the drain electrode 60 of each other are connected through a 
contact hole 65. 

[0016] After said gate bus wiring 25 and gate electrode 35 carry out sputtering of the tantalum (Ta), 
they are formed on the 1st insulating substrate 30 which consisted of matter like glass through etching 
or a photolithography. The laminating of the gate dielectric film 75 which consisted of silicon nitride 
(SiNX) all over 1st insulating-substrate 30 so that the gate bus wiring 25 and the gate electrode 35 
might be covered is carried out using the plasma chemistry gaseous-phase vacuum evaporation© 
(plasma chemical vapor deposition;PCV) approach. 

[0017] On the gate dielectric film 75 of the gate electrode 35 upper part, the semi-conductor film 80 
constituted with the amorphous silicon is formed, and the laminating of the contact layers 85 and 90 
which consisted of the amorphous silicon doped by n+ form on such semi-conductor film 80 is carried 
out. 

[0018] The source bus wiring 40, the source electrode 45, and the drain electrode 60 are formed on the 
1st insulating substrate 30 in which the object was formed said result through sputtering and an etching 
process using molybdenum (Mo). Therefore, the thin film transistor 55 containing the gate electrode 35, 
the semi-conductor film 80, the contact layers 85 and 90, the source electrode 45, the drain electrode 
60, etc. is completed. 

[0019] The organic compound insulator 95 and reflector 50 with which concave heights were formed in 
the front face all over the 1st insulating substrate 30 in which the thin film transistor .55 was formed are 
formed one by one. 

[0020] Drawing 3 thru/or drawing 5 are the sectional views for explaining the process which forms an 
organic compound insulator and a reflector among the equipment illustrated to drawing 2 . 
[0021] If drawing 3 is referred to, pre baking (prebaking) of the resist film 100 applied to the degree 
which applied the resist film 100 by spin coating on the 1st insulating substrate 30 in which the thin film 
transistor 55 was formed will be carried out. Then, after locating the mask 110 which has the 
transparency field 105 and the protection-from-light field 106 with a predetermined pattern on the 
resist film 100, projection 1 15 is formed by carrying out the pattern of the resist film 100 through 
exposure and a development process with the configuration which ****s to the pattern of a mask 1 10. 
As projection 1 15 is heat-treated and being continuously illustrated to drawing 4 , the upper part 
completes the projection 1 15 which has a circular configuration. 

[0022] If drawing 5 is referred to, concave heights will be formed in the front face of the organic 
compound insulator 95 including projection 1 15 by a laminating being carried out on the 1st insulating 
substrate 30 so that an organic compound insulator 95 may cover said projection 1 15 by the spin 
coating approach. Then, the contact hole 65 which exposes the drain electrode 60 of a thin film 
transistor 55 to an organic compound insulator 95 is formed by etching an organic compound insulator 
95 again using a mask (not shown). A reflector 50 uses aluminum (aluminum) or nickel (nickel), fills said 
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contact hole 65, and is formed by the vacuum deposition approach on the organic compound insulator 
95 in which concave heights were formed. Therefore, many dents (dent) 70 and 71 are formed in the 
front face of a reflector 50 in accordance with the configuration of an organic compound insulator 95. 
[0023] If drawing 2 is referred to again, the 1st substrate 10 will be completed carrying out the 
laminating of the 1st orientation film 120 on the reflector 50 formed as mentioned above, and an organic 
compound insulator 95. 

[0024] The 2nd substrate 15 contains the 2nd insulating substrate 140 in which a color filter 125, the 
common electrode 130, and the 2nd orientation film 135 were formed. 

[0025] The 2nd insulating substrate 140 is constituted by glass and it adheres to the color filter 125 
corresponding to each pixels 145 and 146 on the 2nd insulating substrate 140. On a color filter 125, the 
common electrode 130 which consisted of same transparent materials as ITO (indium tin oxide) is 
formed, the 2nd orientation film 135 is formed on the common electrode 130, and the 2nd substrate 15 
is constituted. 

[0026] After locating said 2nd substrate 15 on the 1st substrate 10 so that the 1st substrate 10 may be 
countered, the liquid crystal layer 20 containing the liquid crystal matter 21 and a pigment 22 is poured 
in between the 1st substrate 10 and the 2nd substrate 15 by the vacuum impregnation approach, and a 
reflective mold liquid crystal display is completed. 

[0027] However, although the conventional reflective mold liquid crystal display can form many dents in 
a reflector and can raise reflective effectiveness, it has the following troubles. 

[0028] First, although a reflective mold liquid crystal display forms the dent which is the projection 
which has the semi-sphere configuration where sizes differ reflective effectiveness as a micro lens in 
order to raise improvement in the former mentioned above, since it has mutually different magnitude 
with a location, the floor field in which a dent is not formed among reflectors becomes the trouble of 
reducing the homogeneity of the reflection factor of a whole reflector, after all. That is, since the sizes 
of the part in which a dent is not formed differ respectively, it has height which is mutually different in 
the field in which the sizes of the dent formed on a reflector differ mutually and this shows the 
reflection factor from which a reflector differs mutually by the field, the heterogeneity of the reflection 
factor of a reflector is caused after all. Thus, the fall of reflective homogeneity of a reflector becomes 
the cause which causes the heterogeneity of the orientation (orientation) of the liquid crystal matter, 
and lowers the contrast (contrast) of an image. And the heterogeneity of the orientation of the liquid 
crystal matter has fairly high possibility of making not only generating an optical leakage after-image but 
poor fog (fog) causing. 

[0029] And since the sizes of the field between the magnitude of many dents and the dents which are 
formed in a reflective substrate differ respectively, actually controlling the size of a dent and the space 
between dents by the design location in consideration of a suitable reflection factor correctly in a 
process has substantial very difficult demerit. 

[0030] And it is difficult to intercept completely the phenomenon in which scattered reflection of the 
incident light is carried out in a dent part, since the gestalt of a dent is a semi-sphere even if it forms 
so that the dent which has the magnitude which carries out difference even if may lap, therefore in 
order to raise the image quality of an image, there is a limitation. 

[0031] Furthermore, since it has square pixel formation, the conventional reflective mold liquid crystal 
display Applying to the display unit which requires a pixel dimension which the class of information 
communication equipment, such as a cellular phone and a liquid crystal television, becomes various 
these days, and pixel size is changed, and is respectively different It applies further and is difficult for 
the electronic display unit which requires it not only should design from the start, but that there should 
be a difficult problem which should secure production process conditions again, and high reflective 
effectiveness should be especially shown in the specific direction like a cellular phone. 
[0032] 

[Problem(s) to be Solved by the Invention] Therefore, a one division target of this invention offers the 
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reflective mold liquid crystal display containing the reflector with which the micro lens to which 
orientation of a large number was carried out was formed in order to raise reflective effectiveness. 
[0033] Especially another purpose of this invention suits said lens mold reflective mold liquid crystal 
display by which orientation was carried out, and offers the formation approach of the reflector of a 
liquid crystal display that process time amount and costs are greatly reducible. 

[0034] Still more nearly another purpose of this invention offers the electronic display unit containing 
the reflector which has a high reflection factor towards a specific direction. 

[0035] Still more nearly another purpose of this invention offers the manufacture approach of the 
electronic display unit which suited especially manufacture of the electronic display unit containing the 
reflector which has a high reflection factor towards a specific direction. 

[0036] Still more nearly another purpose of this invention offers the reflective mold liquid crystal display 
which can solve the trouble generated with the level difference of the boundary section which exists in 
the contrant region of a pixel, and the external field of a pixel, and can acquire uniform image quality. 
[0037] Still more nearly another purpose of this invention solves the trouble generated with the level 
difference of the boundary section which exists in the contrant region of a pixel, and the external field of 
a pixel, and offers the electronic display unit containing the reflector which can acquire uniform image 
quality. 
[0038] 

[Means for Solving the Problem] The 1st substrate with which, as for this invention, the pixel was 
formed in order to attain a one division target of this invention mentioned above, The liquid crystal layer 
formed between the 2nd substrate which countered said 1st substrate and was formed, and the 1st 
substrate and the 2nd substrate, Including much the 1st field sections and the 2nd field sections which 
were formed on said 1st substrate and formed by relative height, said 2nd field section so that it may 
have a high reflection factor relatively from the 2nd direction about the 1st direction Synthesis of the 
die-length component of the perpendicular direction of said 1st direction offers the reflective mold liquid 
crystal display containing the reflector formed so that more greatly than synthesis of the die-length 
component of the perpendicular direction of said 2nd direction. 

[0039] The phase where this invention forms a pixel in the 1st substrate in order to attain other 
purposes of this invention mentioned above, It is constituted by much the 1st field sections and the 2nd 
field sections which were formed by the phase which forms an organic compound insulator on said 1st 
substrate, and height relative to said organic compound insulator. Said 2nd field section so that it may 
have a high reflection factor relatively from the 2nd direction about the 1st direction The phase which 
synthesis of the die-length component of the perpendicular direction of said 1st direction forms so that 
more greatly than synthesis of the die-length component of the perpendicular direction of said 2nd 
direction, The manufacture approach of a reflective mold liquid crystal display including the phase which 
forms a liquid crystal layer between the phase which forms a reflector on said organic compound 
insulator, the phase which forms the 2nd substrate which counters said 1st substrate and has a 
transparent electrode, and said 1st substrate and 2nd substrate is offered. 

[0040] This invention for attaining other purposes of this invention mentioned above again Connect with 
the insulating substrate in which the pixel was formed at said pixel, and it is formed on said insulating 
substrate. Much the 1st field sections and the 2nd field sections which were formed by relative height 
are included. Said 2nd field section offers an electronic display unit including a reflective means by 
which synthesis of the die-length component of the perpendicular direction of said 1st direction was 
formed so that more greatly than synthesis of the die-length component of the perpendicular direction 
of said 2nd direction so that it may have a high reflection factor relatively from the 2nd direction about 
the 1 st direction. 

[0041] The phase which forms a pixel in an insulating substrate according to this invention for attaining 
other purposes of this invention mentioned above again, Connect with said pixel on said insulating 
substrate, and much the 1st field sections and the 2nd field sections which were formed by relative 
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height are included. Said 2nd field section so that it may have a high reflection factor relatively from the 
2nd direction about the 1st direction Synthesis of the die-length component of the perpendicular 
direction of said 1st direction offers the manufacture approach of an electronic display unit including the 
phase which forms the reflective means formed so that more greatly than synthesis of the die-length 
component of the perpendicular direction of said 2nd direction. 

[0042] This invention for attaining other purposes of this invention mentioned above again The 1st 
substrate with which the pixel was formed, and the 2nd substrate which countered said 1st substrate 
and was formed, It is formed on the liquid crystal layer formed between the 1st substrate and the 2nd 
substrate, and said 1st substrate. Including much the 1st field sections and the 2nd field sections which 
were formed by height relative for light scattering, said 2nd field section so that it may have a high 
reflection factor relatively from the 2nd direction about the 1st direction The reflector with which 
synthesis of the die-length component of the perpendicular direction of said 1st direction was formed, so 
that more greatly than synthesis of the die-length component of the perpendicular direction of said 2nd 
direction, Having the same surface structure as said reflector between said 1st substrate and said 
reflectors, said surface structure offers the reflective mold liquid crystal display containing the organic 
compound insulator currently formed so that it may extend in the exterior of the pixel boundary line of 
said pixel. 

[0043] This invention for attaining other purposes of this invention mentioned above again Connect with 
the insulating substrate in which the pixel was formed at said pixel, and it is formed on said insulating 
substrate. Much the 1st field sections and the 2nd field sections which were formed by height relative 
for light scattering are included. A reflective means by which synthesis of the die-length component of 
the perpendicular direction of said 1st direction was formed so that more greatly than synthesis of the 
die-length component of the perpendicular direction of said 2nd direction so that said 2nd field section 
might have a high reflection factor relatively from the 2nd direction about the 1st direction, Between 
said insulating substrates and said reflective means, it has the same surface structure as said reflective 
means, and the electronic display unit characterized by said surface structure containing the organic 
compound insulator currently formed so that it may extend in the exterior of the pixel boundary line of 
said pixel is offered. 

[0044] By forming the reflector with which the micro lens orientation was limited and carried out [ the 
micro lens ] by many the 1st field sections and the grooves which followed width and a lengthwise 
direction was formed according to this invention, the reflective mold liquid crystal display which has the 
reflective effectiveness which improved greatly compared with the conventional liquid crystal display can 
be embodied, and the contrast and the image quality of a pixel which are shown by such reflective mold 
liquid crystal display can be improved notably. And since orientation of the micro lens of a reflector is 
carried out to the width and the lengthwise direction which are a pixel, the reflective mold liquid crystal 
display which suited especially the electronic display unit in which the high reflection factor should be 
shown towards the specific direction like a cellular phone can be offered. Furthermore, in order to form 
a reflector using the exposure and the development process which have been improved, while the 
reflection factor of a reflector can be further raised by being able to reduce the production time and 
costs of equipment greatly, and forming the ****** member of various configurations in the part which 
the slot on the reflector intersects, the contrast and image quality of an image are greatly improvable. 
Moreover, a level difference is not formed between a pixel field and the external field of a pixel in the 
external field of a pixel field by [ in a pixel field ] forming so that the 1st field section and the 2nd field 
section may be extended identically. Therefore, the leak light aquosity after-image and liquid crystal , 
orientation distortion phenomenon which are generated with a level difference are removable. 
[0045] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, the reflective mold liquid crystal 
display by the desirable operation gestalt and its manufacture approach of this invention are explained 
more to a detail. 
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[0046] The <1st operation gestalt> Drawing 6 illustrates the sectional view of the reflective mold liquid 
crystal display by the 1st operation gestalt of this invention. 

[0047] If drawing 6 is referred to, the reflective mold liquid crystal display 200 by this operation gestalt 
contains the reflector 235 which is a pixel (pixel) electrode formed between the liquid crystal layer 230 
formed between the 1st substrate 210 with which the pixel is formed, the 2nd substrate 220 which 
countered the 1st substrate 210 and has been arranged, the 1st substrate 210, and the 2nd substrate 
220 t and the 1st substrate 210 and the liquid crystal layer 230. 

[0048] The 1st substrate 210 contains the thin film transistor (TFT) 245 which is the switching element 
formed in the 1st insulating substrate 240 and the 1st insulating substrate 240. 

[0049] The 1st insulating substrate 240 consists of the non-conductive matter, for example, matter, 
such as glass and a ceramic. A thin film transistor 245 contains the gate electrode 250, gate dielectric 
film 255, the semi-conductor layer 260, the ohmic contact layer 265, the source electrode 270, and the 
drain electrode 275. 

[0050] On the 1st insulating substrate 240, the gate electrode 250 branches, and is formed from a gate 
line (not shown), the lower part consists of chromium (Cr), and it has the two-layer structure from 
which the upper part was constituted by aluminum (aluminum). 

[0051] The laminating of the gate dielectric film 255 constituted with silicon nitride (SixNy) is carried out 
all over the 1st insulating substrate 240 in which the gate electrode 250 was formed, and the semi- 
conductor layer 260 which consisted of the amorphous silicon, and the ohmic contact layer 265 
constituted with n+ amorphous silicon are formed one by one on the gate dielectric film 255 with which 
the gate electrode 250 was located downward. 

[0052] The source electrode 270 and the drain electrode 275 are respectively formed on the ohmic 
contact layer 265 and gate dielectric film 255 centering on the gate electrode 250, and constitute a thin 
film transistor 245. The source electrode 270 and the drain electrode 275 consist of metal, such as a 
tantalum (Ta), molybdenum (Mo), titanium (Ti), or chromium (Cr), respectively. 

[0053] The laminating of the organic compound insulator 280 which consisted of matter like a resist on 
the 1st insulating substrate 240 in which said thin film transistor 245 was formed is carried out, and the 
contact hole 285 to which some drain electrodes 275 of a thin film transistor 245 are exposed is formed 
in such an organic compound insulator 280. 

[0054] A reflector 235 is formed on said contact hole 285 and an organic compound insulator 280. A 
reflector 235 is connecting with the drain electrode 275 through a contact hole 285, and a reflector 235 
is electrically connected with a thin film transistor 245. 

[0055] drawing 7 — the equipment of drawing 6 — it is the top view which expanded the reflector 
corresponding to one pixel. 

[0056] As illustrated to drawing 7 , the reflector 235 by this operation gestalt consists of much the 1st 
field sections 290 and the 2nd field sections 295 which were formed by relative height. Said 2nd field 
section 295 is formed so that more greatly [ the 1st direction (lengthwise direction) may have a high 
reflection factor more relatively than the 2nd direction (being a longitudinal direction the impression 
direction of a data signal), and / synthesis of the die-length component of the perpendicular direction (a 
longitudinal direction, i.e., the 2nd direction) of said 1st direction ] than synthesis of the die-length 
component of the perpendicular direction (a lengthwise direction, i.e., the 1st direction) of said 1st 
direction. For example, said 1st field section 290 has the groove configuration which has low height 
relatively compared with said 2nd field section 295, and it can form said 2nd field section 295 so that it 
may have the configuration of a high lobe compared with the 1 st field section 290 relatively. And it is 
opposite to this, and said 1st field section 290 has the lobe configuration which has high height relatively 
compared with said 2nd field section 295, and it can form said 2nd field section 295 so that it may have 
the configuration of the low recess (recess) section compared with the 1 st field section 290 relatively. 
[0057] Said 1st field section 290 contains 1st groove 290a continuously formed along the longitudinal 
direction. And between adjoining 1st groove 290a, 2nd groove 290b is formed in discontinuous along said 
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lengthwise direction. 2nd groove 290b formed in the drawing so that a beam of light could be reflected 
besides the 1st direction and the 2nd direction, and it might have an arc configuration, but it can form 
so that it may have the configuration of arbitration, such as a straight line and anular shape. 
[0058] As for 2nd groove 290b, it is desirable to form so that each-other crossover may be carried out 
with adjoining 2nd groove 290b formed along the lengthwise direction. Thus, as for formed 2nd groove 
290b, it is desirable to form by 0.5 thru/or about five pieces to the die length of the longitudinal 
direction of one pixel electrode. 

[0059] The 2nd field section 295 consists of the lobe of a large number which function as a micro lens. 
That is, the 1st field section 290 of the reflector 235 which consisted of the continuous recess is 
formed so that it may have the predetermined depth in a low location relatively on the 1st substrate 210 
compared with the 2nd field section 295 which is a lobe. And on the 1st substrate 210, the 2nd field 
section 295 constituted by many relative lobes compared with the 1st field section 290 has 
predetermined height, and is formed. The 2nd field section 295 which is the micro-lens section which 
increases the reflective effectiveness of a reflector 235 is surrounded by the 1st field section 290 which 
consisted of 1st groove 290a and 2nd groove 290b with the boundary line of a pixel. That is, one of the 
2nd field sections 295 is limited to the center section of the pixel by adjoining 1st groove 290a and two 
2nd groove 290b. The 2nd field section 295 which adjoined the boundary section of a pixel is limited by 
the boundary line of the one and the pixel of adjoining 1st groove 290a and 2nd groove 290b. 
[0060] Thus, it originates in the directivity of the formed 1st field section 290, orientation of the lobe 
which consists of the 2nd field section 295 is carried out along the 2nd direction which is the 1st 
direction and lengthwise direction which are a longitudinal direction which is a pixel, and the liquid 
crystal display by this example can fully be applied to the display unit which requires a high reflection 
factor in the specific direction like a cellular phone. 

[0061] According to this example, the lobe of a large number which constitute said 2nd field section 295 
has various configurations respectively like configuration 295of configuration 295b [ of configuration 
295a of an ellipse, the first quarter moon, or the last quarter moon ], configuration 295c [ of a concave 
lens cross section ], configuration [ of a truck / of 295d ], and half-truck (hemi-track) e. And even if the 
lobe of the 2nd field section 295 has the same configuration, it will be formed so that it may have 
respectively different magnitude. 

[0062] The 1st groove and the 2nd groove 290a and 290b of the 1st field section 290 have width of face 
of about about 2-5 micrometers respectively, and the lobe of the 2nd field section 295 has various 
magnitude within the limits of about 4-20 micrometers respectively. Spacing between the center lines of 
1st groove 290a formed in parallel with a longitudinal direction is about 8.5 micrometers in 5 thru/or 20 
micrometers, and average, and spacing between the floors of the lobe of the 2nd field section 295 is set 
up by 12-22 micrometers and the average of about 17 micrometers. Thus, the phenomenon in which the 
light reflected by the reflector 235 causes interference can be minimized by changing variously the 
configuration and size of a lobe which consist of the 2nd field section 295. 

[0063] Drawing 8 illustrates the top view which expanded the reflector by other operation gestalten. The 
reflector illustrated to drawing 8 is the same as the reflector illustrated to drawing 7 , if it removes that 
the slot 297 for dispersion for controlling and scattering reflection of a direct beam of light over the 
center section of the 2nd field section 295 is formed. As for the magnitude of said slot 297 for 
dispersion, it is desirable that they are 2 thru/or 3 micrometers. 

[0064] Again, if drawing 6 is referred to, the laminating of the 1st orientation film 300 will be carried out 
to the upper part of the reflector 235 which has the structure mentioned above. 
[0065] The 2nd substrate 220 which counters the 1st substrate 210 possesses the 2nd insulating 
substrate 305, a color filter 310, the common electrode 315, the 2nd orientation film 320, the phase 
contrast plate 325, and a polarizing plate 330. 

[0066] The 2nd insulating substrate 305 consists of the glass or the ceramic which is the same matter 
as the 1st insulating substrate 240, and said phase contrast plate 325 and polarizing plate 330 are 
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formed in the upper part of the 2nd insulating substrate 305 one by one. A color filter 310 is arranged at 
the lower part of the 2nd insulating substrate 305, and the common electrode 315 and the 2nd 
orientation film 320 are formed in the lower part of a color filter 310 one by one, and it constitutes the 
2nd substrate 220. The 2nd orientation film 320 carries out the function to which pre tilting of the liquid 
crystal molecule of the liquid crystal layer 230 is carried out at an angle of predetermined with the 1st 
orientation film 300 of the 1st substrate 210. 

[0067] Spacers 335 and 336 are inserted, predetermined space is formed between the 1st substrate 210 
and the 2nd substrate 220, in the space of such the 1st substrate 210 and the 2nd substrate 220, the 
liquid crystal layer 230 is formed between said 1st substrate 210 and 2nd substrate 220, and the 
reflective mold liquid crystal display 200 by this operation gestalt is constituted between. 
[0068] Hereafter, the manufacture approach of the reflective mold liquid crystal display by this operation 
gestalt is explained to a detail with reference to a drawing. 

[0069] Drawing 9 thru/or drawing 12 are the sectional views for explaining the production process of the 
reflective mold liquid crystal display illustrated to drawing 6 according to the 1st example of this 
invention. In drawing 9 thru/or drawing 12 , the same reference number is used to the same member as 
drawing 6 and drawing 7 . 

[0070] If drawing 9 is referred to, in the upper part of the 1st insulating substrate 240 which consisted 
of insulating materials, such as glass and a ceramic, first A tantalum (Ta), Patterning of the vapor- 
deposited metal is carried out to the degree which vapor-deposited metal, such as titanium (Ti), 
molybdenum (Mo), aluminum (aluminum), chromium (Cr), copper (Cu), or a tungsten (W). The gate 
electrode 250 which branches from a gate line with a gate line (not shown) is formed. At this time, the 
gate electrode 250 and a gate line can also be formed using an alloy like aluminum-copper (aluminum- 
Cu) or aluminum-silicon-copper (aluminum-Si-Cu). Then, silicon nitride is vapor-deposited by the 
plasma chemistry gaseous-phase vacuum evaporation© approach all over the 1st insulating substrate 
240 containing the gate electrode 250, and gate dielectric film 255 is formed. 

[0071] The semi-conductor layer 260 and the ohmic contact layer 265 are formed one by one on the 
part to which patterning of the n+ amorphous silicon film by which the laminating was carried out to the 
degree which formed an amorphous silicon and n+ amorphous silicon film by which the Inn-SAICHU 
(inch-situ) doping was carried out one by one by the plasma chemistry gaseous-phase vacuum 
evaporationo approach on said gate dielectric film 255 was carried out, and the gate electrode 250 was 
located downward among gate dielectric film 255. On the 1st insulating substrate 240 in which the object 
was formed said result, continuously A tantalum (Ta), After forming a metal layer by metal, such as 
titanium (Ti), molybdenum (Mo), aluminum (aluminum), chromium (Cr), copper (Cu), or a tungsten (W), 
patterning of the metal layer by which the laminating was carried out is carried out. The source 
electrode 270 and the drain electrode 275 which branch from the source line (not shown) which 
intersects perpendicularly with said gate line, and a source line are formed. Therefore, the thin film 
transistor 245 containing the gate electrode 250, the semi-conductor layer 260, the ohmic contact layer 
265, the source electrode 270, and the drain electrode 275 is completed. At this time, it prevents that 
gate dielectric film 255 is inserted between a gate line and a source line, and a gate line is contacted 
with a source line. 

[0072] Next, on the 1st insulating substrate 240 in which said thin film transistor 245 was formed, the 
laminating of the resist is carried out by the thickness of about about 1-3 micrometers by the spin 
coating approach, an organic compound insulator 280 is formed, and the 1st substrate 210 is completed. 
At this time, an organic compound insulator 280 is formed using the acrylic resin containing for example, 
a photosensitive compound (PAC;Photo-Active Compound) etc. 

[0073] Many slots are formed in the contact hole 285 and the upper part which expose the drain 
electrode 275 to an organic compound insulator 280 partially through exposure and a development 
process after locating the 1st mask 350 for forming a contact hole 285 in the upper part of an organic 
compound insulator 280, if drawing 10 is referred to. 



-15- 



[0074] It will be as follows if the process which forms many slots in the upper part of the process which 
forms a contact hole 285 in said organic compound insulator 280, and an organic compound insulator 
280 is explained to a detail. 

[0075] Drawing 13 and drawing 14 are the sectional views having shown concretely the phase which 
forms many slots in the contact hole of drawing 1 0 , and the upper part of an organic compound 
insulator. 

[0076] If drawing 13 and drawing 14 are referred to, in order to form a contact hole 285 in the organic 
compound insulator 280 which consisted of the resist first, the 1st mask 350 which has the pattern 
which ****s in a contact hole 285 is located on an organic compound insulator 280. Then, after making 
the organic compound insulator 280 of the source / drain electrode 275 upper part expose through a full 
exposure process by the 1st order, the contact hole 285 to which the source / drain electrode 275 as 
shown in drawing 13 through the development process are exposed is formed in an organic compound 
insulator 280. 

[0077] As illustrated to drawing 14 , in order to form many grooves 281 in an organic compound insulator 
280 continuously, the 2nd mask 355 for micro-lens formation which has the pattern which ****s in a 
groove is located on an organic compound insulator 280. At this time, the 2nd mask 355 possesses the 
same pattern as the gestalt of the reflector 235 illustrated to drawing 7 or drawing 8 . And the 2nd mask 
355 can also possess the pattern which has the configuration where the reflector 235 of drawing 7 is 
opposite according to the class of resist. 

[0078] Concretely, as illustrated to drawing 7 , said 2nd mask 355 forms the mask pattern which ****s 
to said 1st field on a transparent substrate, and manufactures it. And as illustrated to drawing 8 , the 
central slot pattern of 2 micrometers thru/or 3-micrometer magnitude for forming a slot in a center 
section at the lobe of the center section of the 2nd field section can be included further. Thus, the 
reflective effectiveness in a center section can be raised by forming a central slot in a center section. 
[0079] If it passes through a development process to the degree which made the organic compound 
insulator 280 of a part which excepted the contact hole 285 using such 2nd mask 355 expose through a 
lens exposure process by the 1st order, many irregular grooves 281 will be formed in it from the front 
face of an organic compound insulator 280. That is, the slot 281 of continuous a large number which 
consisted of the 1st groove which has fixed width of face along the 1st direction which is a longitudinal 
direction of a pixel, and the 2nd groove of a large number irregularly arranged along the 2nd direction 
which is a lengthwise direction is formed in an organic compound insulator 280. The front face of an 
organic compound insulator 280 is classified into the 2nd field section constituted by the lobe of a large 
number surrounded by the 1st field section which is the field which consisted of the slot of continuous a 
large number, and the boundary section and such the 1st field section of a pixel by this. 
[0080] That is, if many slots are again formed in a lengthwise direction at the part relatively projected by 
such slot, the lobe limited by the slot of continuous a large number will be formed in the degree in which 
the slot of a large number which have fixed width of face along the longitudinal direction of a pixel in an 
organic compound insulator 280 was formed at an organic compound insulator 280. desirable — being 
alike — the slot formed in a lengthwise direction is formed so that it may have a semi-sphere cross 
section. 

[0081] At this time, as mentioned above, the 2nd groove formed in the 1st groove formed in a 
longitudinal direction and a lengthwise direction has the magnitude of 2-5 micrometers respectively, and 
the lobe limited by such slot has the magnitude of about 4-20 micrometers respectively. And although it 
can change with sizes of a pixel since the number of the 2nd grooves formed in a lengthwise direction is 
respectively related to the reflection factor of the 1st direction which is a longitudinal direction of a 
pixel, and the reflection factor of the 2nd direction which is a longitudinal direction, about about 0.52-5 
pieces are generally desirable for every striping. In order to affect all the reflection factors that 
excepted the perpendicular reflection factor of a pixel, when the reflection factor of same extent is 
required from all directions, as for the configuration of the 2nd groove formed in said lengthwise 
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direction, it is advantageous to add a straight-line component in the direction which intersects 
perpendicularly to the direction of desired. Therefore, as for the lobe formed in an organic compound 
insulator 280, it is advantageous to have the configuration (for example, a straight line or an arc 
configuration) where die length was respectively prolonged variously to the lengthwise direction, and 
when taking into consideration the reflection factor of the pixel to a specific direction, it is desirable to 
make it the slot formed along the lengthwise direction not suit the slot formed along the lengthwise 
direction which adjoined respectively (refer to drawing 7 ). And with 1 st groove 290a, it can connect or 
dissociate and 2nd groove 290b can also be formed. 

[0082] And a mask which was illustrated to drawing 7 can be used and the reflection factor of the 
reflector 235 which forms the slot of a crater gestalt in the lobe of an organic compound insulator 280 
further respectively, and is formed on an organic compound insulator 280 can also be raised. 
[0083] After vapor-depositing the metal in which the reflection factor of aluminum (aluminum), nickel 
(nickel), chromium (Cr), or silver (Ag) is excellent on the organic compound insulator 280 in which many 
grooves 281 were formed as mentioned above if drawing 1 1 is referred to, patterning of the vapor- 
deposited metal is carried out with a predetermined pixel configuration, and a reflector 235 is formed. 
Continuously, a resist is applied to the upper part of a reflector 235, and the 1st orientation film 300 
which carries out pre tilting (pretilting) according to the angle which had the liquid crystal molecule in 
the liquid crystal layer 230 chosen through rubbing (rubbing) processing etc. is formed. 
[0084] Said reflector 235 will have the same configuration as the front face of an organic compound 
insulator 280. That is, the 1st field 290 of the reflector 235 corresponding to the slot 281 of an organic 
compound insulator 280 has the structure connected with many slots in which the slot of a large number 
formed in predetermined width of face along the 1st direction which is a longitudinal direction was 
irregularly formed along the 2nd direction which is a lengthwise direction. Since orientation of the lobe 
which consists of the 2nd field 295 is carried out by the directivity of the 1st field 290 of such a 
reflector 235 along the 2nd direction which is the 1st direction and longitudinal direction which are a 
lengthwise direction which is a pixel, the reflective effectiveness to a specific direction improves greatly 
perpendicularly like. 

[0085] A reflector 235 is classified into the 2nd field section 295 which is the micro-lens field which 
consisted of the 1st field section 290 which consisted of the groove of a large number formed on the 
slot 281 of an organic compound insulator 280, and many lobes. At this time, the 1st field section 290 
consists of the continuous slot, and is relatively located in low height compared with the 2nd field 
section 295 which is a lobe, and when the 2nd field section 295 is surrounded by the 1st field section 
290, a reflector 235 has the structure limited by the 1st field section 290 of the slot where the 2nd field 
section 295 continued. 

[0086] In this example, the slot of a large number which constitute the 1st field section 290 of a 
reflector 235 has width of face of about 2-5 micrometers respectively, and as respectively illustrated to 
drawing 7 and drawing 8 , while the lobe of a large number which consist of the 2nd field section 295 has 
various configurations, it has the magnitude of about about 4-20 micrometers. 

[0087] If drawing 1 2 is referred to, a color filter 310, the transparence common electrode 315, and the 
2nd orientation film 320 will be formed one by one on the 2nd insulating substrate 305 constituted with 
the same matter as the 1st insulating substrate 240, and the 2nd substrate 220 will be completed. Then, 
after arranging so that the 2nd substrate 220 may counter the 1st substrate 210, predetermined space 
is formed between the 1st substrate 210 and the 2nd substrate 220 by inserting a spacer 335 between 
the 1st substrate 210 and the 2nd substrate 220, and joining. Then, if the liquid crystal matter is poured 
into the space between the 1st substrate 210 and the 2nd substrate 220 using the vacuum impregnation 
approach and the liquid crystal layer 230 is formed in it, the reflective mold liquid crystal display 200 by 
this example will be completed. And although the polarizing plate 330 and the phase contrast plate 325 
could be formed all over the 2nd substrate 220 of the need and not being illustrated according to it, a 
black matrix can also be arranged between the 2nd insulating substrate 305 and a color filter 310. 
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[0088] The <2nd operation gestalt> Unlike the case of the 1st operation gestalt mentioned above in this 
example, a contact hole and many slots can be easily formed only in one work file (file) at an organic 
compound insulator. 

[0089] There are two approaches, the process which uses a single organic compound insulator, the 
process which uses a duplex organic compound insulator, in the process which manufactures the 
reflector which is generally the reflecting plate of a reflective mold liquid crystal display. 
[0090] Among having been used by the approach of manufacturing the conventional reflective mold 
liquid crystal display mentioned above, the process applied, exposed and developed will be twice 
repeated at the process which uses an organic compound insulator. First, after forming a lobe in the 
organic compound insulator primarily applied by carrying out full exposure of the organic compound 
insulator applied primarily, an organic compound insulator will be again applied on the primary organic 
compound insulator in which the lobe was formed, and the contact hole to which negatives are exposed 
and developed and the source / drain electrode is exposed will be formed. Although such an approach is 
advantageous in respect of the reflection factor of the reflector formed on an organic compound 
insulator, a process becomes complicated and there is demerit said that the time amount and costs 
which are required of a process increase. 

[0091] By these days, a reflector is formed for such a trouble, mainly using the approach of using a 
single organic compound insulator like the 1st operation gestalt mentioned above. As illustrated to 
drawing 13 and drawing 14 , after applying an organic compound insulator 280 all over the 1st insulating 
substrate 210 in which the source / drain electrode 275 was formed, loading of the 1st mask 350 for 
contact hole formation is carried out to an exposure machine, and primary exposure is gone on in the 
exposure location of the contact hole 285 of the organic compound insulators 280. After a primary 
exposure process finishes, loading of the 2nd mask 355 for lens formation is again carried out to an 
exposure machine, and after going on secondary exposure into the part in which the micro lens which 
excepted the contact hole 285 of the organic compound insulators 280 is formed, a contact hole 285 
and the micro-lens section will be formed in an organic compound insulator 280 through a development 
process at coincidence. 

[0092] However, in the case of such a process, in order that a contact hole and the lens exposure time 
may start a duplex at the coincidence whose count which carries out loading of the mask to an 
exposure machine is 2 times, possibility that an unnecessary activity error will occur with the increment 
in the overall exposure time becomes large. 

[0093] The production process of a reflector is as follows as an approach for this example to raise the 
effectiveness of an exposure process. 

[0094] Drawing 15 thru/or drawing 1 7 are the sectional views for explaining the process which forms the 
reflector by this example. 

[0095] If drawing 1 5 is referred to, after applying an organic compound insulator 370 by the thickness of 
about about 1-3 micrometers by the spin coating approach all over the insulating substrate 360 in which 
the source / drain electrode 365 was formed, in order to form a contact hole 385 in the upper part of an 
organic compound insulator 370, the 1st mask 375 for contact hole formation possessing a 
predetermined pattern is located, and partial exposure is gone on. At this time, the light exposure which 
makes an organic compound insulator 370 expose partially through the 1st mask 385 becomes the value 
which subtracted lens light exposure with the perfect light exposure which carried out the technique by 
drawing 1 1 and drawing 12 . That is, when said partial light exposure is P, the existing perfect light 
exposure is F and the existing lens light exposure is R, the partial light exposure P by this example is as 
the following formula 1. P=F-R [0096] In this case, partial light exposure (P) turns into about 50% of 
perfect light exposure (F) desirably. A contact hole 385 is formed in an organic compound insulator 370 
about 1/2 of such partial exposure. 

[0097] As illustrated to drawing 16 , in order to form a micro lens in the reflector of the upper part of 
the organic compound insulator 370 by which partial exposure was carried out, the 2nd mask 380 for 
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lens formation which has a predetermined pattern is located. Then, the contact hole 385 to which the 
source / drain electrode is exposed is completed at the same time it goes on lens exposure through the 
2nd mask 380 and forms many slots 371 in the front face of an organic compound insulator 370. Unlike 
the existing mask for lens formation, at this time, the 2nd mask 380 has the pattern which can also 
make both contact hole 385 parts expose. Since it can dig deeply by this compared with the part in 
which the part in which a contact hole 385 is formed among organic compound insulators 370 is double, 
it is exposed, and many slots 371 are formed, the contact hole 385 where the source / drain electrode 
360 is exposed to much slots 371 and coincidence can be formed. 

[0098] That is, according to this example, the part which advances partial exposure to an organic 
compound insulator 370 and by which a contact hole 385 is formed in the degree which carried out 
loading of an insulating substrate 360, the 1st mask 375 for contact hole formation, and the 2nd mask 
380 for lens formation to the exposure machine at coincidence as light exposure which excepted lens 
light exposure required for lens formation at the perfect light exposure for forming a contact hole first 
using the 1st mask 375 for contact hole formation is made to expose primarily. Then, since the part 
formed in a slot 371, i.e., a lens, although the part in which the contact hole 385 among organic 
compound insulators 370 will be formed if a lens formation part [ of an organic compound insulator 370 ] 
and contact hole 385 formation part is exposed to coincidence using the 2nd mask 380 for lens 
formation is double, it is exposed and it can djg deeply is exposed relatively and thinly, a contact hole 
385 and a slot 371 will be formed in an organic compound insulator 370 at coincidence. Therefore, since 
two processes are gone on only by the activity using 2 times of exposure processes, and 1 time of a 
development process, since the exposure time is saved, the time amount to which loading of 1 time of 
an insulating substrate and the mask is carried out, and the time amount which restricted lens light 
exposure with whole light exposure can reduce greatly the time amount and costs by which necessary is 
carried out to a process. Especially, since there are many chutes per substrate, when applying such an 
approach in the reflective mold liquid crystal display of minor molds, such as a cellular phone and a liquid 
crystal television, the overall process time amount of being able to shorten about 30% or more of 
exposure time compared with existing can be shortened notably. 

[0099] If drawing 1 7 is referred to, on the organic compound insulator 370 in which many slots 371 were 
formed as mentioned above, and a contact hole 385, the metal which has the reflection factor which is 
[ silver / aluminum (aluminum), nickel (nickel), chromium (Cr), or / (Ag) ] excellent will be vapor- 
deposited, patterning will be carried out with a predetermined pixel configuration, and a reflector 390 will 
be formed. In this case, it is as having mentioned above to the structure of the reflector 390 formed 
along with the lower organic compound insulator 370. Since the production process of future liquid 
crystal displays is the same as that of the process of the 1st operation gestalt illustrated to drawing 1 1 
and drawing 12 , the explanation about this is omitted. 

[0100] The <3rd operation gestalt> Drawing 1 8 illustrates the pattern of the top view of the reflector by 
the 3rd operation gestalt of this invention. In this operation gestalt, if the profile of the organic 
compound insulator which determines the configurations of a reflector 400 and a reflector 400 is 
excepted, since a different member is the same as that of the 1st operation gestalt mentioned above, 
the explanation about this is omitted. 

[0101] If drawing 1 8 is referred to, the pattern of the reflector 400 by this example will be classified into 
the 2nd field section 405 which consisted of the lobes 405a, 405b, and 405c of a large number 
surrounded by the 1st field section 410 with the boundary line of the 1st field section 410 which 
consisted of 2nd groove 410b nonsequetially formed in 1st groove 410a and the lengthwise direction 
which were formed in parallel with the longitudinal direction of a pixel, and a pixel. The lobes 405a, 405b, 
and 405c of a large number which constitute the 2nd field section 405 are limited by the slot of a large 
number formed of width and a lengthwise direction, and have a configuration like an island, and the 
****** projection 406 is formed in the lobes 405a, 405b, and 405c of each chosen a large number. That 
is, the lobe of the 2nd field section 405 is classifiable into the ****** projection 406 having been formed 
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greatly and the ****** projection 406 not being formed. 

[0102] In this example, the slot of a large number which constitute a reflector 400, many lobes 405a, 
405b, and 405c, and the configuration of the ****** projection 406 are determined by the mask pattern 
for carrying out patterning of the organic compound insulator of the reflector 400 lower part. That is, 
although drawing 18 shows the pattern configuration of a reflector 400, it can also be said to be the 
thing illustrating the mask pattern for carrying out patterning of the configuration of an organic 
compound insulator or organic compound insulator of the reflector 400 lower part to coincidence. That 
is, as the mask was also illustrated to drawing 18 , it has the mask pattern which ****s into many slots, 
and the ****** pattern for forming the ****** projection 406 in the point where 1st groove 410a and 
2nd groove 410b cross is included further. 

[0103] In order to form the reflector 400 by this operation gestalt, although the process in which the 
organic compound insulator of the lower part is made to expose advances according to the process 
indicated by the 2nd operation gestalt mentioned above, it can also advance according to the process 
indicated by the 1st operation gestalt mentioned above. 

[0104] The groove of a large number which constitute the 1st field section 410 and which are crevices 
relatively has width of face of about about 2-5 micrometers respectively. Such a continuous slot has 
fixed width of face to the longitudinal direction of a pixel, is arranged irregularly, and it is formed in the 
lengthwise direction of a pixel so that the slot of an adjoining lengthwise direction may not be suited. 
That is, although the number of the slots which the slot of the lengthwise direction of a large number 
which cross the lobe of the 2nd field section 405 and are formed is formed so that it may not cross 
mutually, and cross such a lobe and are formed changes with sizes of a pixel since it is respectively 
related to the reflection factor of the longitudinal direction of a reflector 400, and the reflection factor 
of a lengthwise direction, it is desirable to form about about 0.5-5 pieces in usual for every striping. And 
as for the slot of the lengthwise direction which crosses a lobe and is formed, it is desirable to have a 
semi-sphere cross section respectively. In order to affect the reflection factor of all the directions that 
excepted the perpendicular reflection factor of a reflector 400, when a reflector 400 shows the same 
reflection factor to all directions, it is appropriate for the pattern of the groove of said lengthwise 
direction to have a semi-sphere pattern. However, in order for a reflector 400 to show a big reflection 
factor asymmetrically along the specific direction, it is desirable to show a straight-line component along 
the direction which carried out the perpendicular to the direction of desired. And the ****** projection 
406 respectively prolonged from the lobe of the 2nd field section 405 is located in the field to which 2nd 
groove 410b of each lengthwise direction and lateral 1st groove 410a cross. Such ****** projection 406 
is the process which exposes and develops an organic compound insulator, in order to form a reflector 
400, and it is made to have the depth with the fixed slot formed in an organic compound insulator. That 
is, at the crossing which lateral 1st groove 410a and 2nd groove 410b of a lengthwise direction suit, 
since the line breadth of a pattern becomes large relatively compared with a different part, when 
exposing identically, a different superficial profile from a pattern that the crossing part was deeply 
etched relatively compared with other parts, and was formed with the mask pattern at the time of an 
etching process is obtained. Therefore, it can prevent to some extent that fault etching of the crossing 
part is carried out from other parts in the ****** projection 406 when forming a mask pattern in this 
way, and the groove of the same depth can be formed in the upper part of said organic compound 
insulator 370. That is, the depth of the 1st field section 410 can be formed identically. 
[0105] The lobes 405a, 405b, and 405c of a large number which constitute the 2nd field section 405 
have configuration 405c of the truck configurations 405a and 405b prolonged more superficially or the 
concave lens prolonged more horizontally etc. However, since it has the size which carries out 
difference within the limits of about 4-20 micrometers even if it is the lobes 405a, 405b, and 405c of a 
large number which have the same configuration, the interference phenomenon of the light reflected 
from a reflector 400 can be minimized. As illustrated to drawing 8 R> 8 also with this operation gestalt, 
the slot of a crater configuration can be respectively formed in the lobes 405a t 405b, and 405c of said 
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2nd field section 405, and the reflection factor of a reflector 400 can also be raised further. 
[0106] The <4th operation gestalt>. Drawing 19 thru/or drawing 22 are the top views which expanded 
partially the reflector by the 4th operation gestalt of this invention. Among reflectors 420, drawing 19 
thru/or drawing 22 carry out expansion illustration of the part which the slot of the longitudinal direction 
of a pixel and the slot on the lengthwise direction intersect. In this operation gestalt, although the 
overall configuration of a reflector 420 has the desirable structure indicated by the 1st operation gestalt 
mentioned above, it can also have a configuration like the reflector indicated by the 3rd operation 
gestalt mentioned above. Since the process which forms the reflector 420 by this operation gestalt is 
the same as the 1st operation gestalt or the 2nd operation gestalt mentioned above, the explanation 
about this is omitted. 

[0107] As illustrated to drawing 1 9 thru/or drawing 22 , the ****** members 430, 431, 432, and 433 
which have various configurations like the configuration ( drawing 20 ) of the inverse triangle formed in 
the outside of the configuration ( drawing 19 ) of a "convex" character, a triangular configuration 
( drawing 21 ), a circular configuration ( drawing 22 ), and a crossover point are formed in the contrant 
region where the slot 425 of the longitudinal direction of a reflector 420 and the slot 426 on the 
lengthwise direction cross. Such ****** members 430, 431, 432, and 433 are formed with the mask 
pattern used for the process in which an organic compound insulator is exposed and developed, in order 
to form a reflector 420. That is, instead of the ****** member 406 of the 3rd operation gestalt, on a 
mask, as shown in drawing 1 9 thru/or drawing 22 , a mask pattern is formed. 

[0108] The ****** members 430, 431, 432, and 433 formed in the field to which the 1st groove 425 of 
said longitudinal direction and the 2nd groove 426 of a lengthwise direction cross have the role in which 
grooves 425 and 426 are formed of the same depth all over a pixel after exposure and development of 
the organic compound insulator for forming a reflector 420. Generally, the depth of the 1st and 2nd 
grooves 425 and 426 in which an organic compound insulator is dug and formed on the same light 
exposure and the same development conditions is related to the width of face of the 1st and 2nd 
grooves 425 and 426. When the 1 st and 2nd grooves 425 and 426 formed in an organic compound 
insulator have width of face of about 5 micrometers or less, the relevance of the depth of the 1st and 
2nd grooves 425 and 426 to the width of face of the 1st and 2nd grooves 425 and 426 increases further. 
The experimental result to the depth of the grooves 425 and 426 by the width of face of such 1st and 
2nd grooves 425 and 426 was shown in Table 1 under the fixed light exposure for about 3700ms. 
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[0109] If said table is referred to, when the width of face of the 1st and 2nd grooves 425 and 426 differs 
by 2 micrometers, 3 micrometers, and 5 micrometers, the depth of the grooves 425 and 426 after 
exposing and developing an organic compound insulator shows an abrupt change. The part which the 1st 
groove of the longitudinal direction of a pixel and the 2nd groove of a lengthwise direction which are 
formed in an organic compound insulator intersect by such reason can be fairly dug deeply compared 
with other parts, and it will have a trouble also with the same reflector 420 formed in the upper part of 
an organic compound insulator. In the part which such the 1st lateral groove 425 and the 2nd groove 
426 of a lengthwise direction that were able to be dug deeply intersect, when an electrical potential 
difference is impressed at the same time the orientation of the liquid crystal matter formed in the upper 
part is distorted and a domain (domain) occurs, the optical leakage phenomenon by polarization of the 
liquid crystal matter will be induced. And in such a part, since polarization of light deforms greatly, the 
problem to which it not only reduces the reflection factor of a reflector, but it changes the liquid crystal 
optical condition itself, and the contrast and image quality of an image fall greatly is generated. However, 
in this example, the trouble mentioned above is solvable by forming the ****** members 430, 431, 432, 
and 433 of the various configurations which have the size of about about 1-3 micrometers into the part 
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which the 1 st groove 425 of the longitudinal direction of a reflector 420 and the 2nd groove 426 of a 
lengthwise direction intersect through change of a mask pattern. 

[01 10] The <5th operation gestalt> Drawing 23 illustrates the sectional view of the reflective mold liquid 
crystal display by the 5th of this invention. In this example, if the process which forms the thin film 
transistor 560 formed in the 1st insulating substrate 525 and such a thin film transistor 560 is excepted, 
the reflective mold liquid crystal display 500 with a book and the manufacture approach of this are the 
same as that of the 1st mentioned above. 

[01 1 1] If drawing 23 is referred to, the reflective mold liquid crystal display 500 with a book contains the 
reflector 520 formed between the liquid crystal layer 515 formed between the 2nd substrate 510, the 1st 
substrate 505, and the 2nd substrate 510 which countered the 1st substrate 505 and the 1st substrate 
505, and have been arranged, and the 1st substrate 505 and the liquid crystal layer 515. 
[01 12] The 1st substrate 505 contains the thin film transistor 560 formed in the 1st insulating substrate 
525 and the 1st insulating substrate 525. A thin film transistor 560 among the source and the drain 
fields 545 and 550, the gate electrode 540, the source, and the drain fields 545 and 550 which were 
formed in the lower part of the gate electrode 540 and the gate electrode 540 The source electrode 570 
and the drain electrode 575 which are respectively connected to the inserted gate dielectric film 535, 
the oxide film 555 formed on the gate electrode 540, the source field 545, and the drain field 550 are 
included. 

[01 13] All over the 1st substrate 505 with which said thin film transistor 560 was formed, the laminating 
of the organic compound insulator 580 is carried out, and the reflector 520 which consisted of many 
slots and many lobes is formed. The reflector 520 with a book can have the same configuration as the 
1st mentioned above with the mask pattern or the 3rd thru/or the 4th. The 1st orientation film 590 is 
formed in the upper part of a reflector 520. 

[01 14] The 2nd substrate 510 contains the phase contrast plate 620 and polarizing plate 625 which were 
formed in the upper part of the color filter 605, the transparence common electrode 610 and the 2nd 
orientation film 615 which were formed in sequential [ of the 2nd insulating substrate 600 and the 2nd 
insulating substrate 600 ], and the 2nd insulating substrate 600. The liquid crystal layer 515 inserts a 
spacer 595, and is formed between the 1st orientation film 590 of the 1st substrate 505 upper part, and 
the 2nd orientation film 615 of the lower part of the 2nd substrate 510. Since it is already the same as 
that of the member inserted in the 1st, such a member omits explanation to the same member. 
[01 15] Drawing 24 thru/or drawing 26 are the sectional views for explaining the production process of 
the equipment illustrated to drawing 23 . 

[01 16] If drawing 24 is referred to, polish recon will be vapor-deposited by the low voltage chemistry 
gaseous-phase vacuum evaporationo approach on the 1st insulating substrate 525 which consisted of 
glass or an insulating material like a ceramic, patterning of the vapor-deposited polish recon will be 
carried out, and the polish recon film 530 will be formed on the 1st insulating substrate 525. 
[01 1 7] Then, silicon nitride is vapor-deposited by the plasma chemistry gaseous-phase vacuum 
evaporationo approach all over the 1st insulating substrate 525 in which the polish recon film 530 was 
formed, and the laminating of the gate dielectric film 535 is carried out. 

[01 18] Continuously, patterning of the vapor-deposited metal is carried out to the degree which carried 
out the laminating of the metal, such as a tantalum (Ta), titanium (Ti), molybdenum (Mo), aluminum 
(aluminum), chromium (Cr), copper (Cu), or a tungsten (W), to the upper part of gate dielectric film 535, 
and the gate electrode 540 which branches from a gate line is formed in it. 

[01 19] Next, lead like ion grouting, the polish recon film 530 is made to dope a P type element, and the 
source field 545 and the drain field 550 of a thin film transistor 560 are formed. At this time, said gate 
electrode 540 is used with a mask. 

[0120] If drawing 25 is referred to, gate dielectric film 535 will be partially etched into the oxide film 555 
by which the laminating was carried out to the degree which carried out the laminating of the oxide film 
555 to the upper part of the 1st insulating substrate 525 in which said gate electrode 540 was formed, 
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and its lower part, and the openings 546 and 551 to which the source field 545 and the drain field 550 of 
a thin film transistor 560 are exposed will be formed. 

[0121] Although drawing 24 and drawing 25 illustrated and explained the process which manufactures an 
N channel thin film transistor, a P channel thin film transistor can also be formed by the same approach 
as this. And after forming the component demarcation membrane for classifying an active field and a 
field field using a silicon partial oxidation method on the substrate which is the wafer which consisted of 
the silicon doped with P type, After forming in the upper part of said active field the gate electrode 
which consisted of conductive material like polish recon with which the impurity was doped, P-MOS 
transistor can also be formed on a substrate by using like ion grouting and forming P+ source and a 
drain field. 

[0122] As illustrated to drawing 26 , after vapor-depositing metal, such as a tantalum (Ta), titanium (Ti), 
molybdenum (Mo), aluminum (aluminum), chromium (Cr), copper (Cu), or TANGUSU (W), in the upper part 
of said openings 546 and 551 and an oxide film 555, patterning of the vapor-deposited metal is carried 
out, and the source electrode 270 and the drain electrode 275 which branch from the source line which 
intersects perpendicularly with a gate line are formed. Then, the laminating of the organic compound 
insulator 580 which has the thickness of about about 1-3 micrometers by the spin coating approach all 
over an object said result using a resist is carried out. 

[0123] Henceforth, since the method of manufacturing the reflective mold liquid crystal display 500 with 
a book including the process which forms exposure, a development process, and a reflector 520 for an 
organic compound insulator 580 is the same as that of the 1st mentioned above, the explanation about 
this is omitted. 

[0124] <The 6th> As mentioned above, according to the reflecting plate structure of the liquid crystal 
display which this invention person presented, reflective effectiveness was able to be raised by forming 
the 1st field section surrounding the 2nd field section which has a micro-lens role within a pixel so that 
it may have the uniform depth. However, it is formed in the field between the boundary lines between a 
pixel and the pixel which adjoined while such the field section has not been classified. 
[0125] Concretely, if drawing 14 is referred to, when exposing using a mask 355, as for a pixel field, an 
exposure process will not be carried out in the pixel external field in which an exposure process is 
carried out and is a field between pixels. Therefore, in the case of the lower organic compound insulator 
280, a level difference occurs between a pixel field (Pin) and a pixel external field (Pout). 
[0126] By such existence of a level difference, after manufacture of a liquid crystal panel, when carrying 
out the rubbing (rubbing) process for making the stacking tendency of a liquid crystal molecule regularity, 
the uniform rubbing effectiveness was not able to be acquired to the whole active field. Since rubbing 
becomes weak in the part which began the rubbing process when the high level difference is formed in 
the outline of the boundary section of a pixel and a rubbing process is begun especially, the phenomenon 
in which an optical leakage nature after-image and liquid crystal orientation are distorted may occur. 
[0127] And in the phase for sprinkling the spacer before pouring in liquid crystal, when a spacer will exist 
in the exterior of the boundary section of a pixel with a high level difference partially, spacing of the 1st 
substrate and the 2nd substrate is not fixed, and it is difficult to manufacture a stable liquid crystal 
panel. 

[0128] And it is difficult to form the 1st field section and the 2nd field section in a pixel field at 
homogeneity with the common wall which has the high level difference formed between pixels at the 
development process for forming the 1st field section and the 2nd field section in an organic compound 
insulator. 

[0129] And when mismatching [ an organic compound insulator, a reflecting plate, or a vertical plate ], it 
is difficult to acquire image quality large the width of face of change of a reflection factor and uniform. 
[0130] Therefore, the lower 6th is indicated by addition, in order to solve such various troubles. 
[0131] Drawing 27 is a flat-surface layout pattern of a reflective mold liquid crystal display which has a 
reflector by other ones of this invention, and drawing 2828 is an outline sectional view which illustrated 
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roughly the cutting plane cut along with the A-A' line of drawing 27 . 

[0132] If drawing 27 and drawing 28 are referred to, the reflective mold liquid crystal display 700 
contains the reflector 735 which is a pixel electrode formed between the liquid crystal layers 730, and 
the 1st substrates 710 and the liquid crystal layers 730 formed between the 2nd substrate 720 and the 
1st substrate 710 which countered the 1st substrate 710 with which the pixel is formed, and have been 
arranged, and the 2nd substrate 720. 

[0133] The 1st substrate 710 contains the thin film transistor (TFT) 745 which is the slide component 
formed in the 1st insulating substrate 740 and the 1st insulating substrate 740. 

[0134] The 1st insulating substrate 740 consists of the non-conductive matter, for example, matter, 
such as glass and a ceramic. A thin film transistor 745 contains the gate electrode 750 formed from gate 
line 750a, gate dielectric film 755, the semi-conductor layer 760, the ohmic contact layer 765, the 
source electrode 770, and the drain electrode 775. and the bottom of said drain electrode 775 — and 
storage electrode Rhine 750c formed in parallel with said gate line 750a on said 1st insulating substrate 
740 is formed, and storage electrode 750b is formed in the bottom of said drain electrode 775. 
[0135] On the 1st insulating substrate 740, the gate electrode 750 branches, and is formed from a gate 
line (not shown), the lower part consists of chromium (Cr), and it has the structure where the upper part 
was constituted by aluminum (aluminum). 

[0136] The laminating of the gate dielectric film 755 constituted with silicon nitride (SixNy) is carried out 
all over the 1st insulating substrate 740 in which the gate electrode 750 was formed, and the semi- 
conductor layer 760 which consisted of the amorphous silicon, and the ohmic contact layer 765 
constituted with n+ amorphous silicon are formed one by one on the gate dielectric film 755 with which 
the gate electrode 750 was located downward. 

[0137] The source electrode 770 and the drain electrode 775 are respectively formed on the ohmic 
contact layer 765 and gate dielectric film 755 centering on the gate electrode 750, and constitute a thin 
film transistor 745. The source electrode 770 and the drain electrode 775 consist of metal, such as a 
tantalum (Ta), molybdenum (Mo), titanium (Ti), or chromium (Cr), respectively. 

[0138] The laminating of the organic compound insulator 780 which consisted of matter like a resist on 
the 1st insulating substrate 740 in which said thin film transistor 745 was formed is carried out. Much 
the 1st field sections (groove) and the 2nd field sections (lobe) which were formed by relative height for 
light scattering are formed in the pixel field (Pin) of an organic compound insulator 780. And the 1st field 
section and the 2nd field section which were formed in the pixel field are extended and formed also in 
the pixel external field (Pout) between pixel fields. The contact hole 785 to which some drain electrodes 
775 of a thin film transistor 745 are exposed is formed in an organic compound insulator 780. 
[0139] A reflector 735 is formed on said contact hole 785 and an organic compound insulator 780. By 
connecting a reflector 735 to the drain electrode 775 through a contact hole 785, a reflector 735 is 
electrically connected with a thin film transistor 745. 

[0140] The laminating of the 1st orientation film 800 (orientationfilm) is carried out to the upper part of 
said reflector 735. 

[0141] The 2nd substrate 720 which counters the 1st substrate 710 possesses the 2nd insulating 
substrate 805, a color filter 810, the common electrode 815, the 2nd orientation film 820, the phase 
contrast plate 825, and a polarizing plate 830. 

[0142] The 2nd insulating substrate 805 consists of the glass or the ceramic which is the same matter 
as the 1st insulating substrate 740, and said phase contrast plate 825 and polarizing plate 830 are 
formed in the upper part of the 2nd insulating substrate 805 one by one. A color filter 810 is arranged at 
the lower part of the 2nd insulating substrate 805, and the common electrode 815 and the 2nd 
orientation film 820 are formed in the lower part of a color filter 810 one by one, and it constitutes the 
2nd substrate 720. The 2nd orientation film 820 carries out the function to which pre tilting of the liquid 
crystal molecule of the liquid crystal layer 830 is carried out at an angle of predetermined with the 1st 
orientation film 800 of the 1st substrate 710. 
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[0143] Spacers 835 and 836 are inserted, predetermined space is formed between the 1st substrate 710 
and the 2nd substrate 720, in the space of such the 1st substrate 710 and the 2nd substrate 720, the 
liquid crystal layer 730 is formed between said 1st substrate 710 and 2nd substrate 720, and the 
reflective mold liquid crystal display 700 with a book is constituted between. 

[0144] Hereafter, the manufacture approach of a reflective mold liquid crystal display with a book is 
explained to a detail with reference to a drawing. 

[0145] Drawing 29 thru/or drawing 32 are the sectional views for explaining the production process of 
the reflective mold liquid crystal display illustrated to drawing 27 and drawing 28 . 
[0146] In drawing 29 thru/or drawing 32 , the same reference number is used to the same member as 
drawing 27 and drawing 2828 . 

[0147] If drawing 29 is referred to, in the upper part of the 1st insulating substrate 740 which consisted 
of insulating materials, such as glass and a ceramic, first A tantalum (Ta), Patterning of the vapor- 
deposited metal is carried out to the degree which carried out the laminating of the metal, such as 
titanium (Ti), molybdenum (Mo), aluminum (aluminum), chromium (Cr), copper (Cu), or a tungsten (W). 
Storage electrode Rhine 750c containing the gate electrode 750 and storage electrode 750b which 
branch from gate line 750a with gate line 750a is formed. At this time, the gate electrode 750 and gate 
line 750a can also be formed using an alloy like aluminum-copper (aluminum-Cu) or aluminum-silicon- 
copper (aluminum-Si-Cu). Then, the laminating of the **-ized silicon is carried out by the plasma 
chemistry gaseous-phase vacuum evaporationo approach all over the 1st insulating substrate 740 
containing the gate electrode 750, and gate dielectric film 755 is formed. 

[0148] The semi-conductor layer 760 and the ohmic contact layer 765 are formed one by one on the 
part to which patterning of the n+ amorphous silicon film by which the laminating was carried out to the 
degree which formed an amorphous silicon and n+ amorphous silicon film by which INSAICHU (inch-situ) 
doping was carried out one by one by the plasma chemistry gaseous-phase vacuum evaporationo 
approach on said gate dielectric film 755 was carried out, and the gate electrode 750 was located in the 
inside of gate dielectric film 755 downward. 

[0149] On the 1st insulating substrate 740 in which the object was formed said result, continuously A 
tantalum (Ta), After forming a metal layer by metal, such as titanium (Ti), molybdenum (Mo), aluminum 
(aluminum), chromium (Cr), copper (Cu), or a tungsten (W), patterning of the metal layer by which the 
laminating was carried out is carried out. The source electrode 770 and the drain electrode 775 which 
branch from the source line (not shown) which intersects perpendicularly with said gate line, and a 
source line are formed. Therefore, the thin film transistor 745 containing the gate electrode 750, the 
semi-conductor layer 760, the ohmic contact layer 765, the source electrode 770, and the drain 
electrode 775 is completed. At this time, it prevents that gate dielectric film 755 is inserted in a gate 
line and a source line, and a gate line contacts a source line. 

[0150] Next, on the 1st insulating substrate 740 in which said thin film transistor 745 was formed, the 
laminating of the resist is carried out by the thickness of about about 1-3 micrometers by the spin 
coating approach, an organic compound insulator 780 is formed, and the 1st substrate 710 is completed. 
At this time, an organic compound insulator 780 is formed using the acrylic resin containing for example, 
a photosensitive compound (PAC;Photo-Active Compound) etc. 

[0151] Many slots are formed in the contact hole 785 and the upper part which expose the drain 
electrode 775 to an organic compound insulator 780 partially through exposure and a development 
process after locating the 1st mask 850 for forming a contact hole 785 in the upper part of an organic 
compound insulator 780, if drawing 30 is referred to. 

[0152] It will be as follows if the process which forms many slots in the upper part of the process which 
forms a contact hole 785 in said organic compound insulator 780, and an organic compound insulator 
780 is explained to a detail. 

[0153] Drawing 33 and drawing 34 are the sectional views having shown concretely the phase which 
forms many slots in the contact hole of drawing 30 , and the upper part of an organic compound 
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insulator 780. 

[0154] If drawing 33 and drawing 34 are referred to, in order to form a contact hole 785 in the organic 
compound insulator 780 which consisted of the resist first the 1st mask 850 which has the pattern 
which ****s in a contact hole 785 is located on an organic compound insulator 780. Then, the organic 
compound insulator 780 of the source / drain electrode 775 upper part is made to expose through the 
full exposure process of 1 time. 

[0155] In order to form many grooves 781 in an organic compound insulator 780, the 2nd mask 855 for 
micro-lens formation which has the pattern which ****s in a groove is located on an organic compound 
insulator 780. 

[0156] Drawing 35 is the top view showing the layout of the pattern currently formed on said 2nd mask 
855. 

[01 57] If attached drawing 35 is referred to, when setting to P2 the pixel field which adjoins P1 and this 
pixel field P1 in the direction of a train in the pixel field of arbitration, P1 and P2 field are contrant 
regions of a pixel field, and the field N between P1 and P2 is an external field of a pixel field. That is, to 
the external field N of a pixel field, the pattern formed in the contrant region of a pixel field is prolonged, 
and is formed. The 2nd mask 855 illustrated to drawing 35 is the same as the mask pattern of invention, 
if it removes that the pattern for forming the 2nd field section also in the external field of the boundary 
line 691 of the pixel which exists between pixel fields is prolonged. 

[0158] More concretely, if drawing 35 is referred to, the pattern of the 2nd mask 855 for forming the 
reflector in a pixel will be classified into the 1st field section 693 and the 2nd field section 695 which are 
formed by height relative in the boundary line 691 of a pixel. The 1st field section 693 is formed so that 
the 2nd field section 695 may be surrounded by formation of a closed curve. The width of face of the 
1st field section 693 is formed uniformly. The 1st field section 693 is formed so that it may have the 
groove configuration which has low height relatively compared with the 2nd field section 695, it forms 
the 2nd field section 695 so that it may have the configuration of the lobe which has high height 
relatively, and it carries out the function as a micro lens. Thus, by forming uniformly the width of face of 
the 1st field section 693, reflective effectiveness can be raised and the image quality of a liquid crystal 
display can be improved. 

[0159] As illustrated to drawing 35 , said 2nd mask 855 forms the mask pattern which ****s to said 1st 
field on a transparent substrate, and manufactures it. 

[0160] As illustrated, the mask pattern which ****s to the 1st field is designed so that the 1st field and 
the 2nd field of a reflector may be limited, as it was formed in the pixel contrant region (Pin) and being 
mentioned above. In this example, the mask pattern which ****s to the 1st field is extended and formed 
to the pixel external field (Pout) which is a field between pixels in the pixel contrant region (Pin). 
[0161] The 2nd mask 855 can also possess the pattern which has a configuration opposite to the 
pattern illustrated according to the class of resist. 

[0162] The organic compound insulator 780 of a part which excepted the contact hole 785 using such 
2nd mask 855 is made to expose through the lens exposure process of 2 times. 

[0163] Next, if it passes through a development process, the contact hole 785 to which the source / 
drain electrode 775 as shown in drawing 34 are exposed will be formed in an organic compound insulator 
780, and many irregular grooves 781 will be formed in the front face of an organic compound insulator 
780. 

[0164] If it is made such, as illustrated to drawing 34 , the irregular groove 781 of a large number formed 
in the pixel contrant region (Pin) will be formed also in the pixel external field (Pout) which is a field 
between pixels at homogeneity. 

[0165] After vapor-depositing the metal in which the reflection factor of aluminum (aluminum), nickel 
(nickel), chromium (Cr), or silver (Ag) is excellent on the organic compound insulator 780 in which many 
grooves 781 were formed as mentioned above if drawing 31 is referred to, patterning of the vapor- 
deposited metal is carried out with a predetermined pixel configuration, and a reflector 735 is formed. 
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Continuously, a resist is applied to the upper part of a reflector 735, and the 1st orientation film 800 
which carries out pre tilting (pretilting) according to the angle which had the liquid crystal molecule in 
the liquid crystal layer 730 chosen through rubbing (rubbing) processing etc. is formed. Said reflector 
835 will have the same configuration as the front face of an organic compound insulator 780. 
[0166] A reflector 835 is classified into the 2nd field section 795 which is the micro-lens field which 
consisted of the 1st field section 790 which consisted of the groove of a large number formed on the 
slot 781 of an organic compound insulator 780, and many lobes. By consisting of the slot where the 1st 
field section 790 continued at this time, compared with the 2nd field section 795 which is a lobe, it is 
relatively located in low height, and when the 2nd field section 795 is surrounded by the 1st field section 
790, a reflector 735 has the structure limited by the 1st field section 790 which is the slot where the 
2nd field section 795 continued. 

[0167] In this example, the slot of a large number which constitute the 1st field section 790 of a 
reflector 735 has width of face of about 2-5 micrometers respectively, and the lobe of a large number 
which consist of the 2nd field section 795 has the magnitude of about about 4-20 micrometers. 
[0168] If drawing 32 is referred to, a color filter 810, the transparence common electrode 815, and the 
2nd orientation film 820 will be formed one by one on the 2nd insulating substrate 805 constituted with 
the same matter as the 1st insulating substrate 740, and the 2nd substrate 720 will be completed. Then, 
predetermined space is formed between the 1st substrate 710 and the 2nd substrate 720 by inserting a 
spacer 735 between the 1st substrate 710 and the 2nd substrate 720, and joining to the degree 
arranged so that the 2nd substrate 720 may counter the 1st substrate 710. If liquid crystal matter 
impregnation is carried out using the vacuum impregnation approach and the liquid crystal layer 730 is 
continuously formed in the space between the 1st substrate 710 and the 2nd substrate 720, the 
reflective mold liquid crystal display 700 by this example will be completed. And a polarizing plate 830 
and the phase contrast plate 825 can be formed all over the 2nd substrate 720 if needed, and although 
not illustrated, a black matrix can also be arranged between the 2nd insulating substrate 805 and a color 
filter 810. 

[0169] Drawing 36 thru/or drawing 40 are the top views showing the mask pattern for [ of this 
invention ] therefore forming a reflector for differing. 

[0170] First, the mask pattern illustrated to drawing 36 is the same as the mask pattern illustrated to 
drawing 7 , if it removes that the pattern for forming the 2nd field section also in the external field of the 
pixel outline line 791 which exists between pixel fields is prolonged. 

[01 71] Drawing 36 shows the mask pattern for forming the reflector designed so that it might have a 
high reflection factor from the other directions relatively to a uni directional. The reflector manufactured 
using the mask which has the mask pattern illustrated to drawing 41 consists of much the 1st field 
sections 790 and the 2nd field sections 795 which were formed by relative height. Said 2nd field section 
795 is formed so that more greatly [ it may have a high reflection factor from the 2nd direction (being a 
longitudinal direction the impression direction of a data signal) relatively to the 1st direction (lengthwise 
direction), and / synthesis of the die-length component of the perpendicular direction (a longitudinal 
direction, i.e., the 2nd direction) of said 1st direction ] than synthesis of the die-length component of 
the perpendicular direction (a lengthwise direction, i.e., the 1st direction) of said 1st direction. For 
example, said 1st field section 790 has the groove configuration which has low height relatively 
compared with said 2nd field section 795, and it can form said 2nd field section 795 so that it may have 
the configuration of a high lobe compared with the 1st field section 790 relatively. And it is opposite to 
this, and said 1st field section 790 has the lobe configuration which has high height relatively compared 
with said 2nd field section 795, and it can form said 2nd field section 795 so that it may have the 
configuration of the low recess (recess) section compared with the 1st field section 790 relatively. 
[0172] Said 1st field section 790 contains 1st groove 790a continuously formed along the longitudinal 
direction. And between adjoining 1st groove 790a, 2nd groove 790b is formed in discontinuous along said 
lengthwise direction. 2nd groove 790b formed in the drawing so that a beam of light could be reflected 
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besides the 1st direction and the 2nd direction, and it might have an arc configuration, but it can form 
so that it may have the configuration of arbitration, such as a straight line and anular shape. 
[0173] As for 2nd groove 790b, it is desirable to form so that adjoining 2nd groove 790b formed along 
the lengthwise direction may be intersected mutually. Thus, as for formed 2nd groove 790b, it is 
desirable to form by 0.5 thru/or about five pieces to the die length of the longitudinal direction of one 
pixel electrode. 

[0174] The 2nd field section 795 consists of the lobe of a large number which function as a micro lens. 
That is, the 1st field section 790 of the reflector 735 which consisted of the continuous recess is 
formed so that it may have the predetermined depth in a low location relatively on the 1st substrate 710 
compared with the 2nd field section 795 which is a lobe. And on the 1st substrate 710, the 2nd field 
section 795 constituted by many relative lobes compared with the 1 st field section 790 has 
predetermined height, and is formed. The 2nd field section 795 which is the micro-lens section which 
increases the reflective effectiveness of a reflector 735 is surrounded by the 1st field section 790 which 
consisted of 1st groove 790a and 2nd groove 790b with the boundary line of a pixel. That is, one of the 
2nd field sections 795 is limited to the center section of the pixel by adjoining 1st groove 790a and two 
2nd groove 790b. The 2nd field section 795 which adjoined the boundary section of a pixel is limited by 
the boundary line of the one and the pixel of adjoining 1st groove 790a and 2nd groove 790b. 
[0175] Thus, it originates in the directivity of the formed 1st field section 790, orientation of the lobe 
which consists of the 2nd field section 795 is carried out along the 2nd direction which is the 1st 
direction and lengthwise direction which are a longitudinal direction which is a pixel, and the liquid 
crystal display by this example can fully be applied to the display unit which requires a high reflection 
factor in the specific direction like a cellular phone. 

[0176] According to this example, the lobe of a large number which constitute said 2nd field section 795 
has various configurations respectively like configuration 795of configuration 795b [ of configuration 
795a of an ellipse, the first quarter moon, or the last quarter moon ], cross-section configuration 795c 
[ of a concave lens ], configuration [ of a truck / of 795d ], and half-truck (hemi-track) e. And even if 
the lobe of the 2nd field section 795 has the same configuration, it will be formed so that it may have 
respectively different magnitude. 

[0177] The 1st groove and the 2nd groove 790a and 790b of the 1st field section 790 have width of face 
of about about 2-5 micrometers respectively, and the lobe of the 2nd field section 795 has various 
magnitude within the limits of about 4-20 micrometers respectively. Spacing between the center lines of 
1st groove 790a formed in parallel with a longitudinal direction is about 8.5 micrometers in 5 thru/or 20 
micrometers, and average, and spacing between the floors of the lobe of the 2nd field section 795 is set 
up by 12-22 micrometers and the average of about 17 micrometers. Thus, the phenomenon in which the 
light reflected by the reflector 735 causes interference can be minimized by changing variously the 
configuration and size of a lobe which consist of the 2nd field section 795. 

[0178] The mask pattern illustrated to drawing 37 is the same as the mask pattern illustrated to drawing 
36 , if it removes that the ****** projection pattern for forming the 1st field section of the uniform 
depth is formed in the connection point of the 1st field section at the pattern of a reflector. And the 
mask pattern illustrated to drawing 37 is the same as the mask pattern illustrated to drawing 1 8 , if it 
removes that the pattern for forming the 2nd field section also in the external field of the pixel outline 
line 791 which exists between pixel fields is prolonged. 

[0179] The reflector formed with the mask pattern illustrated to drawing 37 is classified into the 2nd 
field section 405 which consisted of the lobes 405a, 405b, and 405c of a large number surrounded by the 
1st field section 410 with the 1st field section 410 which consisted of 2nd groove 410b nonsequetially 
formed in 1st groove 410a and the lengthwise direction which were formed so that it might be made 
parallel in the longitudinal direction of a pixel, and the boundary line 791 of a pixel. The lobes 405a, 405b, 
and 405c of a large number which constitute the 2nd field section 405 are limited by the slot of a large 
number formed of width and a lengthwise direction, and have a configuration like an island, and the 
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****** projection 406 is formed in the lobes 405a t 405b f and 405c of each chosen a large number. 
[0180] Such ****** projection 406 is the process which exposes and develops an organic compound 
insulator, in order to form a reflector 400, and it is made to have the depth with the fixed slot formed in 
an organic compound insulator. That is, at the crossing which lateral 1st groove 410a and 2nd groove 
410b of a lengthwise direction suit, since the line breadth of a pattern becomes large relatively 
compared with a different part, when exposing identically, a different superficial profile from a pattern 
that the crossing part was deeply etched relatively compared with other parts, and was formed with the 
mask pattern at the time of an etching process is obtained. Therefore, it can prevent to some extent 
that fault etching of the crossing part is carried out from other parts in the ****** projection 406 when 
already forming a mask pattern in this way, and the groove of the same depth can be formed in the 
upper part of said organic compound insulator 370. That is, the depth of the 1st field section 410 can be 
formed identically. 

[0181] The mask pattern of this invention twisted for differing is formed in drawing 38 thru/or drawing 
40 . The mask pattern illustrated to drawing 38 is the same as the mask pattern illustrated to drawing 
36 , if it removes that the pattern of the perpendicular direction for forming the 2nd groove of the 1 st 
field section 790 in the pattern of a reflector is not formed. The mask pattern illustrated to drawing 39 is 
the same as the mask pattern illustrated to drawing 36 , if it removes being formed at a time per pixel 
between [ one ] the 1st groove of the 1st field section in which the pattern of the perpendicular 
direction for forming 2nd groove 790b of the 1st field section 790 adjoins the pattern of a reflector. The 
mask pattern illustrated to drawing 40 is the same as the mask pattern illustrated to drawing 36 , if it 
removes being formed at a time per pixel among [ 0.5 ] 1st groove 790a of the 1st field section in which 
the pattern of the perpendicular direction for forming 2nd groove 790b of the 1st field section adjoins 
the pattern of a reflector. 

[0182] When according to this invention mentioned above forming an organic compound insulator before 
forming a reflector, a groove is formed identically to a pixel field also in the external field of the pixel 
field between pixels. Therefore, a level difference is no longer formed between a pixel field and the 
external field of a pixel. Therefore, the optical leakage nature after-image and liquid crystal orientation 
distortion phenomenon which are generated with a level difference are removable. And the uniform gap 
between the 1st substrate and the 2nd substrate is formed also after spraying of a spacer. 
[0183] And the liquid crystal display by this invention has the reflective effectiveness which improved 
greatly to the specific direction compared with the conventional reflective mold liquid crystal display by 
providing the reflector with which the micro lens orientation was limited and carried out [ the micro 
lens ] by the groove of a large number which followed the longitudinal direction, the 2nd nonsequential 
groove formed in the lengthwise direction, and said 1st and 2nd grooves was formed. Therefore, the 
contrast and image quality of an image which are embodied by said liquid crystal display are notably 
improvable. 

[0184] <Reflection factor measurement experiment drawing 41 thru/or drawing 43 are the top views of 
the reflector (or mask pattern) of one pixel for forming the reflector by that of this invention. 
[0185] A mask pattern which was illustrated to drawing 41 thru/or drawing 43 , and drawing 18 was used, 
and the liquid crystal display which has a reflector by said 2nd approach was manufactured. 
[0186] The mask pattern with which the 2nd one groove was respectively formed between the 1st 
groove horizontally prolonged in drawing 41 is shown, the mask pattern with which only the 1st groove 
was formed in drawing 42 is shown, and the mask pattern with which the 2nd 0.5 groove was formed for 
every oblong of one pixel between the 1st groove is shown in drawing 43 . 

[0187] The reflection factor acquired using the liquid crystal panel containing the reflector which has the 
pattern illustrated to drawing 41 thru/or drawing 43 , and drawing 1 8 is shown in the following table 2. 
[0188] When a vertical reflection factor was measured, incidence of the beam of light was carried out at 
the point which inclined 30 degrees upward at the front, and when a horizontal reflection factor was 
measured, incidence of the beam of light was carried out at the point which inclined 30 degrees in left- 
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hand side or the direction of right-hand side at the front. It asked for the reflection factor from the 
formula 2 following formula. 

The measurement result of the reflection factor measured at the R(reflection factor) =(reflection factor 
of reflection factor / standard reflecting plate (BaS04) with which liquid crystal panel was measured) 
x100 front is shown in the following table 2. 
[Table 2] 
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A notes 1 W/D reflection factor shows the reflection factor of white/dark, white shows the value 
measured in the condition of not driving a liquid crystal panel, and dark is the value measured where a 
liquid crystal panel is driven. 
Notes 2 C/R is contrast, ratio is shown. 

[0189] And the reflection factor was measured, changing an angle of visibility to a perpendicular 
direction or a horizontal direction at the front using the liquid crystal panel containing the reflector 
which has the pattern illustrated to drawing 41 thru/or drawing 43 , and drawing 18 . 
[01 90] Incidence of the beam of light was carried out at the point which inclined 30 degrees upward at 
the front, and the reflected ray measured the reflection factor from which it started with at the front 
and changed to 50 degrees to above [ perpendicular ] and the horizontal left lateral. It asked for the 
reflection factor using a formula which was mentioned above. 

[0191] As a graph which measured the reflection factor change by angle of reflection using the liquid 

crystal display which has the reflector pattern which illustrated drawing 44 thru/or drawing 45 to 

drawing 41 , drawing 44 shows the reflection factor change to above [ perpendicular ] at the front, and 

drawing 45 shows the reflection factor change to the horizontal left lateral at the front. 

[0192] As a graph which measured the reflection factor change by angle of reflection using the liquid 

crystal display which has the reflector pattern which illustrated drawing 46 thru/or drawing 47 to 

drawing 42 , drawing 46 shows the reflection factor change to above [ perpendicular ] at the front, and 

drawing 47 shows the reflection factor change to the horizontal left lateral at the front. 

[0193] As a graph which measured the reflection factor change by angle of reflection using the liquid 

crystal display which has the reflector pattern which illustrated drawing 48 thru/or drawing 49 to 

drawing 43 , drawing 48 </A> shows the reflection factor change to above [ perpendicular at the front ], 

and drawing 49 shows the reflection factor change to the horizontal left lateral at the front. 

[0194] As a graph which measured the reflection factor change by angle of reflection using the liquid 

crystal display which has the reflector pattern which illustrated drawing 50 thru/or drawing 51 to 

drawing 18 , drawing 50 shows the reflection factor change to above [ perpendicular ] at the front, and 

drawing 51 shows the reflection factor change to the horizontal left lateral at the front. 

[0195] An axis of ordinate shows the measured reflection factor value by drawing 44 thru/or drawing 51 , 

and an axis of abscissa shows the include angle from a transverse plane. And the graph shown by <> by 

drawing 44 R> 4 thru/or drawing 51 is a graph measured in the condition (white) of not driving a liquid 

crystal panel, the graph shown by ** is a graph measured where a liquid crystal panel is driven, and the 

graph shown by ** is a graph which shows a contrast ratio. 

[0196] The liquid crystal panel which has a reflector by this invention is shown that it becomes high 
compared with a reflection factor with a vertical horizontal reflection factor, and when using it with the 
equipment which makes a vertical reflection factor important like a cellular phone, it can increase optical 
effectiveness, so that it may understand in the graph shown in said table 2 and drawing 44 thru/or 
drawing 51 . 
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[0197] And like [ as drawing 42 ], when the 2nd groove was not formed, it turned out that it is desirable 
for a vertical reflection factor to be too large, for a horizontal reflection factor to be small, and for 2nd 
about at least 0.5 grooves to exist per Rhine even in a pixel. 

[0198] In the case of the cellular phone, the reflection factors of the perpendicular direction to a 
horizontal reflection factor are 2:1 thru/or 3:1, and the contrast ratio was understood that it is desirable 
that it is 30:1 thru/or 40:1. 

[0199] As mentioned above, this invention is not limited to this, but although the example of this 
invention explained to the detail, it could correct or change this invention, without leaving the thought 
and pneuma of this invention, if it has the usual knowledge in the technical field to which this invention 
belongs. 
[0200] 

[Effect of the Invention] By providing the reflector with which the micro lens orientation was limited and 
carried out [ the micro lens ] by the 1st groove of a large number which followed the longitudinal 
direction, the 2nd nonsequential groove formed in the lengthwise direction, and said 1st and 2nd grooves 
was formed, the reflective mold liquid crystal display by this invention has the reflective effectiveness 
which improved greatly to the specific direction compared with the conventional reflective mold liquid 
crystal display. Therefore, the contrast and image quality of an image which are embodied by said liquid 
crystal display are notably improvable. 

[0201] And since orientation of the micro lens of a reflector is carried out to the width and the 
lengthwise direction which are a pixel, especially the electronic display unit that must show a high 
reflection factor in the specific direction like a cellular phone is suited. 

[0202] And in order to form a reflector using the exposure and the development process which have 
been improved, the production time and costs of equipment are greatly reducible. 

[0203] Furthermore, by forming the ****** member of various configurations in the part which the slot 
on the reflector intersects, while the reflection factor of a reflector can be raised further, the contrast 
and image quality of an image are greatly improvable. 

[0204] When forming an organic compound insulator before forming a reflector moreover, a groove is 
formed identically to a pixel field also in the external field of the pixel field between pixels. Therefore, a 
level difference is no longer formed between a pixel field and the external field of a pixel. Therefore, the 
optical leakage nature, after-image, and liquid crystal orientation distortion phenomenon which are 
generated with a level difference are removable. And the uniform gap between the 1 st substrate and the 
2nd substrate is formed also after spraying of a spacer. 

[0205] It can form also in the electronic [ which was mentioned above ] display unit which needs such a 
reflector although the example was then given for the liquid crystal display and the reflector was 
explained using the electrode of this invention. Also in this case, optical effectiveness can be raised by 
adjusting the reflection factor to the perpendicular and horizontal direction per pixel to difference. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the partial top view of the conventional reflective mold liquid crystal display. 
[Drawing 2] Drawing 2 is the sectional view of a reflective mold liquid crystal display. 
[Drawing 3] It is a sectional view for explaining the process which forms the organic compound insulator 
of the equipment illustrated to drawing 2 , and a reflector. 

[Drawing 4] It is a sectional view for explaining the process which forms the organic compound insulator 
of the equipment illustrated to drawing 2 , and a reflector. 

[Drawing 5] It is a sectional view for explaining the process which forms the organic compound insulator 
of the equipment illustrated to drawing 2 , and a reflector. 

[Drawing 6] It is the sectional view of the reflective mold liquid crystal display by the 1st of this 
invention. 

[Drawing 7] It is the top view of the reflector of the equipment illustrated to drawing 6 . 
[Drawing 8] It is the top view of the reflector of this invention twisted for differing. 
[Drawing 9] It is a sectional view for explaining the production process of the reflective mold liquid 
crystal display illustrated to drawing 6 . 

[Drawing 10] It is a sectional view for explaining the production process of the reflective mold liquid 
crystal display illustrated to drawing 6 . 

[Drawing 1 1] It is a sectional view for explaining the production process of the reflective mold liquid 
crystal display illustrated to drawing 6 . 

[Drawing 1 2] It is a sectional view for explaining the production process of the reflective mold liquid 
crystal display illustrated to drawing 6 . 

[Drawing 1 3] It is the sectional view having shown concretely the phase which forms many slots in the 
contact hole of drawing 10 , and the upper part of an organic compound insulator. 

[Drawing 14] It is the sectional view having shown concretely the phase which forms many slots in the 
contact hole of drawing 1 0 , and the upper part of an organic compound insulator. 

[Drawing 15] It is a sectional view for explaining the process which forms the reflector by the 2nd of this 
invention. 

[Drawing 1 6] It is a sectional view for explaining the process which forms the reflector by the 2nd of this 
invention. 

[Drawing 1 7] It is a sectional view for explaining the process which forms the reflector by the 2nd of this 
invention. 

[Drawing 18] The top view of the reflector by the 3rd of this invention is illustrated. 

[Drawing 19] It is the top view which expanded the reflector by the 4th of this invention partially. 

[Drawing 20] It is the top view which expanded the reflector by the 4th of this invention partially. 

[Drawing 21] It is the top view which expanded the reflector by the 4th of this invention partially. 

[Drawing 22] It is the top view which expanded the reflector by the 4th of this invention partially. 

[Drawing 23] It is the sectional view of the reflective mold liquid crystal display by the 5th of this 

invention. 

[Drawing 24] It is a sectional view for explaining the production process of the equipment illustrated to 
drawing 23 . 

[Drawing 25] It is a sectional view for explaining the production process of the equipment illustrated to 
drawing 23 . 

[Drawing 26] It is a sectional view for explaining the production process of the equipment illustrated to 
drawing 23 . 

[Drawing 27] It is the flat-surface layout of the reflective mold liquid crystal display which has a 
reflector by the 6th of this invention. 
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[Drawing 28] It is the outline sectional view which illustrated roughly the cutting plane cut along with the 
A-A f line of drawing 27 . 

[Drawing 29] It is a sectional view for explaining the production process of the reflective mold liquid 
crystal display illustrated to drawing 27 and drawing 28 . 

[Drawing 30] It is a sectional view for explaining the production process of the reflective mold liquid 
crystal display illustrated to drawing 27 and drawing 28 . 

[Drawing 31] It is a sectional view for explaining the production process of the reflective mold liquid 
crystal display illustrated to drawing 27 and drawing 28 . 

[Drawing 32] It is a sectional view for explaining the production process of the reflective mold liquid 
crystal display illustrated to drawing 27 and drawing 28 . 

[Drawing 33] It is the sectional view having shown concretely the phase which forms many grooves in 

the contact hole of drawing 30 , and the upper part of an organic compound insulator. 

[Drawing 34] It is the sectional view having shown concretely the phase which forms many grooves in 

the contact hole of drawing 30 , and the upper part of an organic compound insulator. 

[Drawing 35] It is the top view showing the layout of the pattern currently formed on said 2nd mask of 

drawing 34 . 

[Drawing 36] It is the top view showing the mask pattern for [ of this invention ] therefore forming a 
reflector for differing. 

[Drawing 37] It is the top view showing the mask pattern for [ of this invention ] therefore forming a 
reflector for differing. 

[Drawing 38] It is the top view showing the mask pattern for [ of this invention ] therefore forming a 
reflector for differing. 

[Drawing 39] It is the top view showing the mask pattern for [ of this invention ] therefore forming a 
reflector for differing. 

[Drawing 40] It is the top view showing the mask pattern for [ of this invention ] therefore forming a 
reflector for differing. 

[Drawing 41] It is the top view of the reflector (or mask pattern) of one pixel for forming the reflector by 
that of this invention. 

[Drawing 42] It is the top view of the reflector (or mask pattern) of one pixel for forming the reflector by 
that of this invention. 

[Drawing 43] It is the top view of the reflector (or mask pattern) of one pixel for forming the reflector by 
that of this invention. 

[Drawing 44] It is the graph which measured the reflection factor change by angle of reflection using the 
liquid crystal display which has the reflector pattern illustrated to drawing 41 . 

[Drawing 45] It is the graph which measured the reflection factor change by angle of reflection using the 
liquid crystal display which has the reflector pattern illustrated to drawing 41 . 

[Drawing 46] It is the graph which measured the reflection factor change by angle of reflection using the 
liquid crystal display which has the reflector pattern illustrated to drawing 42 . 

[Drawing 47] It is the graph which measured the reflection factor change by angle of reflection using the 
liquid crystal display which has the reflector pattern illustrated to drawing 42 . 

[Drawing 48] It is the graph which measured the reflection factor change by angle of reflection using the 
liquid crystal display which has the reflector pattern illustrated to drawing 43 . 

[Drawing 49] It is the graph which measured the reflection factor change by angle of reflection using the 
liquid crystal display which has the reflector pattern illustrated to drawing 43 . 

[Drawing 50] It is the graph which measured the reflection factor change by angle of reflection using the 
liquid crystal display which has the reflector pattern illustrated to drawing 1 8 . 

[Drawing 51] It is the graph which measured the reflection factor change by angle of reflection using the 
liquid crystal display which has the reflector pattern illustrated to drawing 18 . 
[Description of Notations] 
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200 Reflective Mold Liquid Crystal Display 
210 710 The 1st substrate 
220 720 The 2nd substrate 
230 730 Liquid crystal layer 
235 390 Reflector 

240 740 The 1 st insulating substrate 

245 745 Thin film transistor 

250 750 Gate electrode 

255 755 Gate dielectric film 

260 760 Semi-conductor layer 

265 765 Ohmic contact layer 

270 770 Source electrode 

275 775 Drain electrode 

280 370 Organic compound insulator 

285, 385, 785 Contact hole 

290 1st Field Section 

295 2nd Field Section 

290a, 425 The 1 st groove 

290b, 426 The 2nd groove 

305 805 The 2nd insulating substrate 

310 Color Filter 

320 2nd Orientation Film 

325 Phase Contrast Plate 

330 Polarizing Plate 

350 375 The 1st mask 

380 2nd Mask 

406 ****** Projection 



[Translation done.] 
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Htitem i &mzttfa l T&18. s n&« 2 s« t , 
ffiEg 1 s«±fc^^n. «^wft»fiTMsnfc 

ffflEft 2 ©8ifi#fa (OS S J«»<0»^ «fc D * # 

B. 

[W*a2] IKIES 1 ffittttt*. MESS 2 

- t £4*tfc <t-r 1 jce«©r»§« 
j&h^sb. 

[fflt#3!3] ffi£$l*#ffitt. 

ffiB*2««»£Htt»©»»TlEjrr*;:<!: 

[»#B4] ira*l#lAJttIH*©«2FI*]T*!5. ffi£ 

[ss^ss] nibs 1 £*ttt*. Me»i38rmfc»oT 

tt&H 3 £BIR<Z)Kat$!«JI&K£B. 

jem**u #««»-r*a9ffi»2*i^it»-3T»j58s 
n fc * 2 y;u - ^ 1 32 m r % «t -5 c jba $ n it z t * » 

a c £sw«£*-*h 5 ictBSsosit^sKffis^s 

B« 

[*#!H8] AtBKtttt&f*. iilfSESIS 1 ^U-^tt&E 

* £ 6 K-^tr c: t t r « 5 icb*©ri*3! 

4&ST*9. fi^OEM*. Hfc#©#tt. &±.&BV> 

±©#tt**'r a z t t-r *m*b 8 kb*©5 

[ffl?#3I 1 0 ] fttlEffl 1 ffi^cgB 2 ~ 5 u mWliJft^ 
B. 

TKJ!©»tt, P3U>X©»tt. byyZBtt. 



(2) 

2 

2] ffiB*2**«fiD*#3tt4~2 0 Mm 

S^SB. 

[gf#3il 3] iiftB;iS2ttttffi<Z>*ftffilCt;i. aaffliU 

iWBjssn* n t*» «t-r*ai*jfi 3 \zmmv>frMm 

j&HiS^SB. 

[tt&Rl 6] flflB£l£tt£llllBKtt«&£<Z>MlC 

IBS 2 ffi«»«fl»Wl:fi^K30i»*S*T4 ^ i 

ffi^g|5i:^2ffi«a5ICc):0«^$n> ME^ 1 H«B&tt 
IB 1 *lftKWbT*2*rtl* D*#fi9KK^KI***<r 

3W*BjB235rrtioaE*rtio*a*»o*^j:?)**t» 

itiEtis i *«tcMi^] bT^aj«^^#-r a^ 2 a«^^ 
40 jsK-r^aisii. 

So 

■tzmmm i 8 (cE*oRits!«cjis^SBa)Sji^ 

mmm 2 0 1 wEWtiiie&ii^wE^ 1 mmmctsm 
2m®mzttfoTz-?z?rt*->zm?z>vzirzm 
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3 

*i-r*»#si 9 tcEts©Ri*§M.*^gB©§s!ii 

©££*<fcfcffiBS6 l 

[w*]S2 3 ] ttmmm&mmizmfzm 1 
ftfia-a-sapgt, 

ffiE£ 1 LTH»E#«lfilMR&S5£«3 l fcL' 

{iBS-a-sapgt. 

fflBSB 2 -mzzmm uxii2tM»i$ u>x«jt 

LT, IKtB«-tM6«lticffiEfiS 1 «*«RZfi»ESS 2 £ 

[R^2 4] HtrBSIl /t*->tt. ?>?!7h*-)l 
(DBVUZffifcL. ME*2/^ — >ttfl»BIBlfi*«X 
ttHdEm 2 ««»fcffitf;f 5 c i fr«B!*9l 2 
3 KB*0El#£!ttAX*ttBa8£*&.< 

[■Mi* 2 5 ] mB^rtMMRCMlEIB 1 flB««»tf» 
2 Mt8&K&r«ftttf*. SaE*«*6i&IKfcME^ 1 

«ajB2^-^SMl/T, MB* 1 **BRfttf* 2 

0 £B*©Ett£!ttil£^£B©8&2r8;. 
MHO* 2 6 ] MBffMiMtKttE* l «*«&^« 

WE**««l«±JCjBl^^->SWr**lv^^S 

mess i * *fijffl LTmvttmm&mzmttmxz 

mE*««*K±CSB2At*->fc#-r3SB2T**£ 
MESH 2 * Srfijffl UTS9EW«l«ei&RS: 1/ >X«# 

s-e-T. mm^mmmmizmsam 1 2 



(3) 

4 

it. fflE3>**h#-JU£lBT»fiE-r*£i*<T* 
*w±«3t*T?. «IE*«tt»B&fcl'>X»ttS-&**fc 

10 S9E*2ffl«WttSBl^l6lCHL/TSB2*|p]«k«5 

*rti©fiai«»oad**itE*2 3!rrtioaitt3Srrtio*a 

[i^2 9] ^-f2/5 L >y^atUTl»ESBl««± 
20 ME^- h «C & V - * ft tf F U - >fM & OH £ Jttft 

fcK. WEv-^<s«fca5ttsn*v-^«a-tbTStr 

7>5>**-T**i:£&4$«£-f*>fflMtB2 8l:fBg 

MEiaKK&JioffleBaRcttttsn. ffl**«fcKfiT 

»Jifc;£ftfc£»©m*ttS£»2*tta5&£*, WE 
fg 2 fifittffittft l^KMLTff§2#fr<fc0ffl;tf«JKit5 
30 t»R*t*e«-r-&J:'5t:, t&Ef6l#lSj©«£jSrfi]©fi 
£f£#©*g^. WESB2*|6j©sa[*l6l©fiS*»© 

[»*«3i] MEsi*#ft*»i«-r*a»tt. WEffi 

fi©ffi!ji^So 

[i*JS3 2] MEl^T. M*S»J«-r*aKtt. 
jUBU^ hWLhfctS 1 A^->*WT4* 1 * 

40 {isa-a-sapg-b, 

©atesfc-jusrajs-rsawt. 

WE1/V7. hR±(CS2/^->^#-r^^2VXi7§r 
ftB£-B-5ai®£> 

MEJB2T**«iJJll,TIMBl'5>* Mt*U>X«3tt 
5§lt#«3 1 lCE«©m?-x^ 7.XU-gB©Kii^ 

50 ft. 
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5 

iff 13 1/ > M± tr $ 2 a'* - > fg 2 v x i7 £ 

Bf(IBm2-77.5/$rfiJfflLTHUf2U-> ? 7 1 bm^^>Xm% 
£1±T, HfUBl^v^X h^tHi(fB^lffi^Sr/m2^ 

fciitjE£»?i££^rf s-t^mt^sw*^ o 
tfiEsesg i ic*t [5] l xb&l z ntz m 2 mm. t , 

JBi*«t!B2S*tcDMK:»riESnfc«j|Jit, 

ftT»ritSnfc*»©* 1 M«gB£fg 2 

iWEIB 2 fig«cSI$«ff§ 1 Jjfalzm LTMS 2 Jjfo «fc t> fflttW 

Ki«t»K»*S*-r*«fc5t:. MESS 1 -%fa<Dmw.-%ft 
ffiESB 1 2££ffiC£ftMB« £©WKiiaEE*Mt«£H 

3 6 ] MESS 1 M^cSEte, MESf! 2 Sl^gBtcJt 

e$ 2 mmmmftmzTih^mtsztt m 

fflit^t^ I 3 5fcE*©E 

imxm 3 7 ] ituresg 1 fittou*. mess 1 *tffc»o 
xmmmziz&zntz&itfjv-zfZ'Stsz.t&ftmt 

[1*13 8] MESS 1 mam 2l5fa\ZT 

. [!«*«3 9] meg 1 Bfis-rswiESs 1 if 

WK»jS3nfcSS2^-:7££*, mess 2 7 



(4) 

2 mzm2mmm*%iiJjfaizMis 

xm 2 J: 0«»WKK^S»***"r*«fc 5 kwb 
Sfl 1 #fa©^E#|£]©ft 2 fi£#©*g&#i!fFESfi 2 3Erift© 

[«f#JH4 1] ffiES 1 ttttffit*. »»Wk:iiI*©«^ 

mv>K%?&®.tmz. wimm2mm^m^n<Dmmx 
lEseu otrese 1 iwesb 2 «««^tt'<Tffi 

^ tt5 i t ^ ^9 4 0 IIIEtcOlf f ^ 

[sswwMfflfti&Bji] 

[0 0 0 1 ] 

[^©K-TS&ffittif] *89!tt£ltaHfta&i%£B 

30 l:Ht5t>©T»4. 
[0 0 0 2]- 

[fi!*©S«] Si£, «f«fttfc#K*l»T. tfx^T; 
[0 0 0 3] -^WICtt^x^7.7 p U-g«t^'5 ; fc© 

t* s fix s a u t a n ic e«r * t 

[0004] ici^stff-f^yu-Sii:^ 
ftytSl&TF (emissive display) SB 

-em^n. sw. aa. *»m&ttniz&?xyt&mx 

a^$n-5^^tC«§7t^a^ (non-emi ss i 
so ve display) g«TWt>n^). 
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(CRT) . f^X-TTJ (PDP) , 

»*^-f*- H (LED) RtfXU^hDJ^^t>h 

(electroluminescent displ 
ay : ELD) Z. tjJ«T*5. l&O, 

^SB (L CDXlie lectrochemical 
display:ECD) (e l 

ectrophoretic image displ 
ay:EPID) fc <t*£#tf -5 Z. 
CO 0 0 5] 7 L l/k*-^a>tfi— ^ffl^e-^-^ifcDJ; 

^^U-S«T»4Bt«»« (CRT) tt£*ajt& 
[0 0 0 6] LfrU #J»#afR03&jSttlt*fcJ:oT 

[0 0 0 7] 5iftF4!fg£n;t^3^3©¥l£7Vx:/l/ 

[0008] coj^fc, KAX^eBana%fl(€f>j 

[0 0 0 9] ME£tt£IlftA*jK!gBI2. ttMSBBX 
fiBtffcnsiWi *}»****. satsiKaB^ 

[0 0 10] u-a»u sft©s#*s?«a«*Sfi«> -t 

T, fi»g«6B*8Btf#ttfc« ; ?7 f 'i*? , l'-*B 
i LTfiJffl a *l£ it* \Z it. 8.M®m<Dfa± £ M^mit 

[0011] SfiERWffl*Jia*S«C*^T. ^©93 



(5) 

<? 

-5. Z\<D£?\Z. Eatm«K«ilB£[Hi»b£»J*L-TEit 
3»**fiJ±3-fr*BtfffttNao f umi Kimura 

tcfF4anfc*H!f#i i F^5. 610, 74mmwe> 

%M :Re f I ec t ion type Liquid 
Crystal Display Device w 
ith bumps on the reflecto 
r) 

[0 0 12] HlttfltB#H»KfcS*3nfcEI*£!* 
io aBS8B<0ffi#«&¥ffiH£H*Lfc*>©-r*D, 0 
2«*9ESitS^S*^B©»rS0*E^Lfe ! b©T 

[0013] 01 Rtfm 2 & mwctn\%. mifej^s^^ 
mmuw, Hffiio, sistsio tMrsi ltscB£ n 

mzMffc-zwtmikfM 2 o ^^tfo 

[0 0 14] ilMl 0«£gc©y— hAXiEU (g 
ate bus wiring) 2 5tf±.ffi\Z&f$.$n 

tzm imm&&3 osiMrr*. y-hii3 5«y- 

zo hA7.iE«g2 5frS#l&£ft. £I8C©V— XA'XEiBS 
(source bus wiring) 40 tfitf— h 

IE&4 0 liy- h;UE«2 5 tiil^t^ffAlT 
[0 0 15] SMtl50ttilI«l 0£BA«B2 

i t©mt:»*$n, y- i>;ue«2 5ty-7/w 

5 0 ttX-f y t L-ty- h/UB*2 

30 V-XM;MBIMO*A«U «ltt*S«3 0fc»fifc 

5nfciih7>yx^- (tft) 5 5tca$gan 

IlttI5 0 iZteWfflT&Z&WLV^yh (den 

t) 7 0, 7 i&£&mzt>rz-3T^mmizMj&.2n, 

SW1I5 0 t h*U->«@6 0te3>^ b*-;U6 

[0 0 16] ffilBy— hA**ffi»2 5ty-Mffi3 5 
fi^>^;i/ (Ta) S^y^'J>i^Lt«. I7f> 

«3 o^®i:^b->'J^> (s iN X ) *»e»j«ofcy— 

h«fi^7 5**^5Xv{t*aiffi** (plasma 
chemical vapor depositio 

n ; pcv) jjm&mm^Tmmisnzo 
[0017] y-h«@3 5±»®y-h*e»K7 s± 

0«Sn. COJ:"5a*##:it8 0±tCttn+»K 

3>^?hi8 5, 9 0*»8ul£ns. 
so [0 0 18] 7-7.A7.gEi&4 0. 



(6) 

9 

h*u->m@6 ora^uxxv (Mo) zmmi'Tzrt 

y-h««3 5, f««8 0. n>*?bJ18 5, 9 

[0 0 19] i!h7>yX^-5 5A«3nfcSl 
&HS1S3 0O^iSCttaiBKIHi!!iffl*«»l«SnfcW* 

[0 0 2 0] 03 7!>M0 5«0 2JC0^UfeSB©5^ io 

©BrSETfc*. 
[0 0 2 1 ] 0 3 5tItnH »Rh5>^-5 

mDi/^HRioosnti/t*!:. m^u^nfc 

l^vT. M10 0£Xl/^-*>:7* (p r e b a k i n 
g) S^T, Bf3tOM^->K:«tt)aillfll*l 0 

5 tmytmmi o 6 £*r-3v7.i7 1 1 ozuht. hm 
i o o ±\zfomzKtz'&, mxRzfmmmmzmvT\s 

■^hiioomfi 10©/^->l:ffi*t5» 20 

[0022] 05 £#srrn«, *$s*fe«iBi 9 5 a«x tr 
jmiMS«3 o ±\zmmz nzz\t-?, s^igi i 5£ 

*x<i/^>^-r-5rtT, #««6»k 9 5 \zmm b y y 

;U6 5&jfcj£r*. R»«ffi5 OteJJUSn^A 
(Al) Xte^yir^ (N i ) &££&fflbT. MB3 
>^ h*-JP 6 5 £$t7c LT, PflQttatJBritSnfc* 

fc£&©x>h (dent) 7 0, 7 1«Sft5. 
[0 0 2 3] fStfH 2 fctWRTTntf, IWiSUfc«t'5K» 

mi 2 o*««u&#e>i6ix«i o^rissns. 

[00 24] ^2i«15ttA7-7^J^125, * 40 
ilttffil 3 0S«S2E«1 3 5j&«»jS£ftfcS6 2*6 
1 4 0 S^tl. 

[0 0 2 5] S2Jf&gtS«l 4 0«#7 7.f;:J;Dlifi££ 
n. 12 IfiftSfi 1 4 0 ±K «#H?H 1 4 5. 1 4 6 JC 

^n*7-7>f)^i 2 5*t#t $ns. 

-fMl2 5±l:BITO (i nd i urn tin o 
x i d e) tH-ftj8"H«»T«riESnfc*a«*l 3 

o««»ssn. xmnmi 3 o±ickm2&fajgii 3 5 

A«MSnt^2S«l 5S«J«T4. 
[0 0 2 6] ttGS2Xfil 5SilSSl 0 tCttfiS so 
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1 Xtf «** 2 2 SgtrttAS 2 0 i&K^ffiA*SICct 0 
%l£il 0S^2lfil 5 iOHK&ALTEWU 

[0 0 2 7] LfrU ftftaKltiBKJIttMHItt. s 

[0028] sr. w»i/fca*fcfii#a!«***«« 
xtLw xa*Rfcs#:*»©»tt&#r*f&ie'T?» 
$n^^7D7i^ttttiiioT, i^cafts** 

tc ^ $ n s 5* > h © tM xa*s to tz mu z> fia*-e»is 

©EW^H4©<£Tte?£i§B#3K©Beft (or i e n t a 
t ion) <D^— tt£8ieUTH*©=l>h5*r« 
(c o n t r a s t ) SrTtf •SECBlC&So d»t>, f&H 

ttTfc<, 7*^ (fog) ^AStRjeS-ttS^iiEtt** 

[0 0 2 9] sw»«ic^$n^^©f : > h 

®^t$tf> h £©W©«*©-!MXj&***»fcafc 

<4glCJ:r3TIE^l:x> h©-^ X&tfx> h <b©Ri]© 
SM*«»r%C4:JailllWlc. #f&£»LHgj9r**a 

[0 0 3 0] fc,tx.1fSr'57C#S$rWr5x> 
h ****** 5 K»)«UT*>> 5*>h©»»****»T 

^±KjMrr*£ittKL<» ^oTiij^©H«^l^± 

[0 0 3 1 ] S^JC. ft*©Ei*2H£.SI*^gBtt. IE 

u e& ©ck -5 tttitffiattttsioa&tf o , m 

^XX^-igStcSfflr-5^<t«. J6»*»6R«-r^* 
T?»*«»tTtt<, BitieftfrSlftWIfiir^ST* 
4JiHr»iaiH***0, *««K©*3(C1#^©7J 

a Kit; he»$e&* ^^r c t <&s*r * w * x u 

[0 0 3 2] 

[»W38«**b«t5tr*»)l] S£oT. *^^©-g 
-f i7 a u>X*<»i«snfcKW««iS-&trKltS«a« 
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[0 0 3 3] *^B^(DgiJ©SW«. H9l3ffiA$n*:U> 

[0 0 3 4] *%W<DZt>\zm<DE$>\^ #5£C0#ftlC 
[0 0 3 5] if%W<DZt>\zm<DBmt. ¥ffe<DJjfa\Z 

[0036] *^Bjw$6(csijcDgM«, wm<Dftffim 
m. t mm ommmm \z % mnffio \z ± -o x% 

[0037] *mji<Dzt>\zm<D3mt, mm^^m 
Mtwm<Dft&mmz&tET : bmRffi<DfkMiz < i:-oT% 

[0 0 3 8] 

&mi&?z>tztf>\z, *mw\twmt)Wf$.2ntz%}imwi 
t, mm%i&mzttfaLTBi&2ntz&2mwLt, % 

1 £ SSI 2 Sffi <h » M ic^fiK $ nfc$tH,JI £ . iiflffifg 

izB&zntzKttnmz^tsRMmm&^giWzmm 

[0039] ±mbtz^m<Dmcosm^msir ztztb 
\z. *%wimimmzwmzwi&-?z>mv%t, mm^ 
i&m±\zmm&mmzBi$Tz>&vg£, m^mmm 
mzttttmtm&-zBtfi.isntz&&<D'% 1 su^tfg 2 

®^g|5lCcti9«^$n. Sflf2fg2^gE(;iSfll;trfiKM 
LT^2*[S]J;0ffi*tW(c«v^M*^*-rsj;^lc, 
tufESg 1 *l^»^E*l^](Dft$fie^(Z)fe^*sMfB^ 2* 

^^-r^augt. &^HtiKmiatg<tii2a««i:<Dp B T 
\z&§km*Mf&?zm^z^tsfcmwm&m*mw(DWi 

[0040] ±®i,tz*%w<Dzrzm<»gmzmf8.?z> 
tztb<Dif%m^ wmtwi&zntzmm&mt. mm 
m\z&M2ft. mim&mm±\zBf$.zn. mmr^ 
&T'Mf$.2titz£&<Dm 1 mm&twi 2 si«g&£^<^ 
Ht[fB$g 2 ^ssteifs 1 ^r^twgg Lxm 2 ^[^=t 0 *s*t«) 
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ft£j&#©r&£7$WBm2#fr©Si££fa<a:B2»##© 

[0041] ±mi-tz*mw<D*rzm<DBmzm}$.-r% 
tztb<n*wn\z&z>t. mmmmzmm^m^Lt^^m 
t. mt^mm&m±(Dmtmm\zt^m^n, ten&tzm 

l&T'B f&Z fttz£®L<D'% 1 mi&WtWi 2 M«S5£#*> 

10 \zM^Kttm*mr%&o\zmzw,ii3$\<Dm\g.-)5&\<D 

[0 0 4 2] ±$Lfc#fglE©i:fcftil©@«£jifirr5 

i*«ic^[S]bx^fiK$nfcm2S«ch, f lasts 

2S«<hWM{C^$txfe^ll^<h. iW?Eg§l*«±f;: 

20 mij5faizmvTm2j3fa£Qmitimzm^itimz : £ 

^MfSSI 2 ^(^©SB*f6](Dg $ f&#cD*g£ «t 0 ^ 

tmMm&i*mtmm<Dwmm.%-m<D?\-ffi\zmtf2> j; ^ 

[0 0 4 3] ±jibfc*^H^cD*fcft!l©BM$:ii^-r^ 

®\zmMW±m{&T*Bf&iifttz£$i<D&im®®tm2 
mmnzs^ HtifBig2^gi5«mi*(6]tcMLT^2 

*[6]<i; -Set p (ChuIB^ 1 * 

at. mmmmmmtm^K^mtomiz, HtriBMW 
[0044] *%w\z&z>t. mRifimiifaizmmzn 

fz^om 1 ^SCRtK^-^*tCctoTl®^$nTiB 

$n-5ia^©=i>h^7. hRtfWKzmmiz&wtzz. 

«Stf«#6lKElSj3n*fc»fc:. ^»«fS©J; p 
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t5ci*ST't5. a etc &mzntzmytRzfim&x 

®xhwmnmx<Dm~\zw, 1 ffi«as&D3fi 2 mt&ffiz 
texf-z>&.o\zw$L-$z>z.t\z&r). mmm^Ltmnon- 
wmmmiz&mwj&znti^. w-ox. mmz^x 

ttfX%%>* 
[0 0 4 5] 

£ ls^nMMmz£ZfcMM&ikiii*mW%.Zf^:<DMT& 

[0046] cmi mmwm) m 6 &*mw<Dm 1 mm 
Mm\z&%Kftimm&^mm<Dmwm$:m*Ltz*><D 

X3bZ><, 

[0 0 4 7] 0 6£#Hgfn«, #3lJ!igJg<£i;:<fc3,K» 

2 1 0-. iiif 2 1 otc*ffaLTge»$nfc!f§2Sig 

2 2 0. illffi2 1 0 £SS2»£2 2 0<t©F B TtC^ 
Snmi2 3 0fbT, |gl*«2 1 0 £?i£JlJ12 

3 0 tCFfltC^^nAcH^ (pixel) nUX&Z 
Mttmffi2 3 5£^tr. 

[0048] iiis2iottii mm&w. 2 4 0 tm 

Ilh7>-/X^- (TFT) 2 4 5€r-^ty„ 

[0049] g§ 1 mmmm 240 «#*mi4%R, 
«^7x^-t^5-y^7 t e tt*cD<fc^^!i)K*^fi£^. mm 

l^7>y^^-2 4 5liy-httI2 5 0, V— biS&g: 
12 5 5, f«fl:I2 6 0 > 5 y * 3 £ h« 2 
6 5, V-X112 7 0WK1/->1I2 7 

tr. 

[0 0 5 0] 5 0ttS§ltt»**2 4 0± 

TffljW^DA (Cr) s6»e.ric0, ±gB^T;U5^^A 
(Al) lcJ:0*ri6Snfcz:Ji«j6**-r*. 
[0 0 5 1 ] Sftv'J=l> (S i x N y ) (CtD^fiE^n 

^y- vmmm 255 M1250 ##j$;snfc 

SBi.«»S«2 4 0O±iiilc«JiSn. T(ry-h«® 
2 5 0WWlfty-H»l2 5 5±tC«7 ; t;U7 7 
7y'J3>^^/5:¥H*:I2 6 0 «t n +7^)1/7 7 

6 5^i^i:M^n%. 

[0 0 5 2] V-XtI2 7 0 tKl/->fi2 7 5tt 
&*y-h«®2 5 O^^^IC^- Sy^n>^i7 h« 

2 6 s&w-hmmm2 5 5±tc^$nx»Kh7 
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>yX^-2 4 5$i)«n. V-^fi2 7 O&tfK 
l/->il2 7 5«§4^>5'^ (Ta) , : &'J^> 
(Mo) . ^-^-^A (Ti) X«i/PA (Cr) fc£ 

[0 0 5 3] l»EilRH5>^j'-2 4 5*«»*Sn 
. 1 Sfii^gS 2 4 0±JC«U^7. h©«fc3fc4MtJ&>& 

jSt>fc*r«»»Bi2 8 otmmzti* Z\<D 

i!2 8 0l:ilSIh7>yX^-2 4 5ffl^->t 
@2 7 5<D-gB£gttJ£-tt-5:J>;5':7 h*-JU2 8 5 A* 

[0 0 5 4] mtte>?t> b*-)l2 8 5Ri;Wtttl6tt 
SI 2 8 0±Ctt, R»ii2 3 5il«M3ft5. IW1 
ffi2 3 5«3>^i7 h^-;U2 8 5^jMI;t Kl/->i 
ffi2 7 5lC«^Sn*CtT. fIF7>y^^-2 4 

5 iR*rm®2 3 5jwi&«K»Bsn<&. 

[0 0 5 5] @7IJI6®815-5ffl- 0(DjS*(C^ 

t z> K «■ «S £ it* b fe¥ffi 0 x & 5 . 

[0 0 5 6] H7{CH*bfc«t5JC, *HJfi»*H«t* 
KS*«ffi2 3 5ttffi»«fc»«T»jS3nfc*R©SBl 
20 M^SU2 9 0 i^2^*S^2 9 5TiriESn4. fWffifl 
2«*»2 9 5ttSSl*|Rj (iBE^tfii) *««2^ («^ 
ftT&D, x-^«^©EPin#fa) «tD.ffl»«K*^S 

w**^r-r*«t5fc. miteis 1 #fa©^«*ft (it* 
id, gn*»m2*ts]) ©fi$ric»©iie^*«mE*i*isi« 

o*#^«t5»c»riEsn*. tfri2^i^^a5 2 

9 0«MfBm2M^g62 9 5 [Cjt^T*B*ftfJ(C 

&n-t&{f)is--7mft&nv* Mtess 2 m®w> 2 9 5 « 

ffittWKS 1 ffi^SC 2 9 0 KJfc"<TB«^UJ88©JBtt«: 

T, tfTBBSB 1 2 9 0 ttfflae$ 2 Sl«g& 2 9 5 iZit 

m 2 2 9 5 tefflttMlCfg 1 2 9 0 \Zit«X 

<S^'J-k7. (recess) ffiOflMfteffTS 

[0 0 5 7] fflfBSf! 1 2 9 0 teSt^frtC&oTg 

«liW»C»J*anfc!B 1 {f)\>-72 9 0 a 

Rgi^i ^;u-^2 9 o aowK«mae«*iajK» 

40 *. mmzteWi2>f)V-72 9 0 b**SBl*l6]R^IB2 

*id«^{c <b3t»*«ss* an* c t^T^^d: o \zt- 

[0 0 5 8] ^2^;P-y2 9 0 \>\tm.-%fa\Zftr>XY6 
BKanfeP^Lfem2^;U-y2 9 Obil^itS 
«t5i:MT5ut*«ail/^. Z.(D£o\ZBl$.2ntz 

6 2 >?)l-Z?2 9 0 b tta*««-t?0«3ETlRjOft S I' 

[0 0 5 9] m2@«ESi5 2 9 5 «Vf i7 a 1^ >X<h tT 
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X*»6fiK-DfcR»«ffi2 3 5<Z>$lffi#ffi2 9 0 lZm& 

»t&**2»««2 9 5icjt^xmias2 1 o±t 

•5. flO, fglffi*£gfl2 9 0 Kifc^T#»©ffl*tttfc£ 
ffl«C.J:98iJ*Sft;fcl6 2«*8R2 9 5(if 1SS2 1 
0±T-m£«iH££#LTJ£$£n3„ 5»fl2 3 5 

««2 9 5««*0»**i*fcJBl ?)l-72 9 0 a 
<hm2i/;P-y2 9 0 bA»6J«t>fcSSl«««2 9 0 K 

if)V-Zf2 9 0 a <h^>CDff§2:9Ml/-:/2 9 0 birio 
Tfg2fl«g&2 9 5©-0«3ni). iS*C0«^g|5 
K»»L-fcJB2««ffl2 9 5tt«arr*>® 1 >f)V--72 
9 0 a£SS2^;U-:/2 9 0 b©— 3tH*0%IM6»C 

[0 0 6 0] CO«t5fc:»Jsdc$nfc!Bl«**2 9 0© 
75[6]tttCjg@LT, *2«««2 9 5*»6J«*^iaa5** 

Hiil©«l#ft-Tr£>-5>!g l ^ftcnK^K9Tft«HI 2 

[0 0 6 1 ] #^Jfi0!IKJ:*£. SiJfeSg2«J£g&2 9 5 
S*l«-r*#*Ofga«ttft'*«l :, 30»tt2 9 5 a, ± 
32^7!;STS^©^tt2 9 5 b, 03 U>X»rS©JEm 2 
95c, h5y£©J£*K2 9 5 d, ¥h77? (hem 
i - t r a c k) ©flMR2 9 5 e &£*©<£ "5 \Z&WsM 
#c£*-T3„ fro, fg2lSttg|52 9 5©SJsfctJgB«:fc£;L 

[0 0 6 2] ^im«§B2 9 0©fgl if)V-^RXSm2 so 
^-^2 9 0 a, 2 9 0 bll§*82~5(imggffl 
«*#U jS2«S«ffi2 9 5©&ffi«tt**tt4~2 0 

MStl^l^-^2 9 0 a©+&»M©IUJHtt5 
75S2 OAim, 5pi^*«j8. 5 /tmT?*0, SB 2 ffi*»2 
9 5©^tB85©7D7FB^©rapg«l 2~2 2 Atm, ¥^ 
«17(tmeifC»jrr5. Z.<D&o\Z. g§2SI«a52 

■fr-SCtfcJ:?). Stt«S2 3 5fc:J:r3TfittSn*3lt 

tO 0 6 3] H8ttffi0£%JgflBK:J:S£tt*&£ffi* 

«*ttSB2««W2 9 5©**«KB*ttfc3fc«©KS* 
Sr«lSfJtT«tSL^1+-5)fcJ6©«[affl?ll2 9 7*t»*Sn 
T^^2:«Nl»ttf. 0 7KB*LfcR*t«IiH-T 
**. iWf2fltftffl«2 9 7©^SU2 71I3 «mT* 

[0 0 6 4] Wtf. 06£#ffilTntf. ±MLTzWt'&* 

G-rzKtamm 235 <&±«ictt» 1 leftst 3001m 



[0 0 6 5] ^111210 CttlflrfSB 2SS2 2 0 
liI2S6i;Iffi3 0 5, *7-7>fM3 10, 
S3 1 5, SB2gBftlSi3 2 0. &fflS«3 2 5Stffi3t 

S3 3 osjurr-s. 

[0 0 6 6] !g 2 £jft£& 3 0 5UH1 iiifi 240 
12ft 3 2 5 X^flS3tt« 3 3 011^2 SgltStS 3 0 

5a>±fftcM^ic»j&sn«. ^7-7^;u^3 i ott 
SB2»»atR3 o srorwfcKiisn. uv— -74)19 

3 1 O0>Tfi8ICtt#a*«3 1 5R^2IHl^M3 2 0 
tfM*K»jft3nT*2£«2 2 0 !f§2gB 
' MR 3 2 0 (iff 1 S« 2 1 0 ©SB 1 Kfagl 3 0 0 t 

$cn.jf 2 3 o<Dma,ftT&i%i£<DM&~e7i' ; T'( 

[0 0 6 7] jt&feSB Hi210ii2M2 2 0 iffl 
MfCtt, ^-U-3 3 5, 3 3 6**Jf AStlT. $11 
S210tf 2IS2 2 0 £©WK:iJf£<DffiWa*#*S;£ 
n, £©«fc'5&jftl*K2 1 0tf2l«2 2 0<h©£ 
MCttffijtM2 3 0*«»J*3nT*^Jfi»«lC«k*KS* 

MiS^Sf 2 o o<&«^-r-g>. 

[0 0 6 8] JWT> *^S6^^('J;^SW3a^r B «*S 

[0 0 6 9] 09 nmm 1 2 a^ssw©* 1 usswc «t 

BJ-r-57i*©*r®0T$.-2)o B9 75SB1 2fci3HT. 

0 6 Rzsm 7 1 n-*»«ic»bTttra-*#jiH#** 

[0 0 7 0] 0 9&#nHTfttf. Jffl5X-?>t7S'y 

^&t*©iiaii«»*»6j*-3fc«iie**«2 4 o©±s$ 

fc*>*;W (Ta) . ^--7 A (Ti) , tU^f> 
(Mo) , 7;i/*Z^A (AO , ;7DA (Cr).| 
(Cu) 2iiZtt9>{f7> J r> (W) foE<D£?te*$>)l 

#ttSft*y-i-»K2 5 osrPf&rs. -©s#. y- 

h«i2 5 OS^-h?^ >B7A5Z!>i-« (A 

1 - Cu) XIJ7;i'5^-y'j3>-ffl (A 1 - S 
i-Cu) 0 i ffil i t fcT^ 
■5. tttvr. y-MIS2 5 0 *-&trSBi*6»S«2 4 

[0 0 7 1 ] ffiEy- M&GHR 2 5 511:7^1/777, 
y | j3>R^>-Di'fa (in-situ) K-fcf 
> y $ nfc n + 7 * )U y 7 X -> U 3 >Bi * ^ 5 X v-ft^ 

tl2 5 5<05%, Tl:y-htS2 5 0^iLfc« 
»±tC¥«*«2 6 0Rr>*^- 5 7?3>^?M26 

?gl*6aS«2 4 0±(C^>37;u (Ta) . ??=.0& 
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(T i) . t'J^f> (Mo) . 7;U5^0A (A 
1) . (Cr) , ffi (Cu) 3Lrz\3.5>>?X7-> 

(W) tt£0J:3tt;t?jMZJ:Q;t jrJMieKjftUfc 

K^'f >f;:E32"f > (0*cfrf) . V— 7, 

s 2 7 5 sjbjsts. fci, y- hmm 250. 

#12 6 0, yif3>99 hi2 6 5, V-XH 

12 7 0RZS\ i U—>nU2 7 5&StsBmh?>¥Z 

X5-f >Bfctt^-H6MI2 5 5A«»A*nTy-h 

[0 0 7 2] jfcfc, WE*Rh?>^-2 4 5!l«» 
j«Sft;fcS6l|fi*S«2 4 0±k:i'S;;*. b£Xhf>=l- 

T. #<||6MI2 8 0SMI/TI1M2 1 0 £5tJ5E 

rs. c©u#. ;fr$ss&»isi2 8 oamtf, mft&its 

tfo (PAC ; Pho t o-Ac t ive Compou 
nd) fr&tf7iMJ;WK&£*«fflbT»J«T«. 
[0 0 7 3] 010 Sr#Bgfntf . 2 8 0® 

±gp{rn>^^ h^-;p2 8 5 *wi&t %>1zV><Dm l v 

&®imm2 8 0CFU->M2 7 5 Zffift&Hzmiii 
St-Say^? h*-;U2 8 5 £±«HC*R©i&£#]« 

-r-5. 

[0 0 7 4] ffiS^TttlfilftEK 2 8 0tcn>^i7 h*-;w 
2 8 5&»jrrSifiSRtfftttilBftllK2 8 o<D±mz& 

«c © $ * pjs r •& $ a £ » tffl tc gg m -r n © 1 43 0 t 

$5 -So 

[0 0 7 5] Ell 3RCX01 4«IH1 0©3>*i7 

[0076] m 1 3 stf ei 1 4 £#flg-r*uf , *i\ u 
is* h^6j«ofc*r*tt»Bt2 8 0 tca>^i7 

2 8 5 SJ&Jfc-f *;£«>»;: 3 h*-;U2 8 sizftm 
■T4/^->**T*SBl V7.i7 3 5 0 ^W«*fi*P2 

UTV-^/HU->*S2 7 5±g|5©*aieig:^2 8 

o *mftai*Tz'&. m.®mn$:m-cmi 3\z^tz&o 
*-;u2 8 5«t#myMi2 8 oicpfissns. 

[0 0 7 7] ^T. H14CH*l/fcJ:5C. 
8K2 8 0H£ft©£Ok-:/2 8 1 Ztefctztztbiztf 

;u-^fc«jiST */t* - > *#r * v-r ^ d v yxwfc 
%wi2-?z?3 s 5^mmum2 8 o±tc<ie$-t2- 

*. CCDBf, ^2^X5^ 3 5 5ttH7Sfc«BI8»CBI* 
LfcR»ttB2 3 5©#tBiH-fcAt$'-->*:ftflrr 
*. J&O. l/y^h©iit;J;cT, $277^355 
fil3 7©ESttt@2 3 5 ittE»©#tt*#T*/t*- 



(10) 

[0 0 7 8] ffffeig 2 77 >7 3 5 5 teS 7 IC 

>*j8W***±fc»iaUT»fp-r4. J&O. 0 8 1C0 
£fc«e>©2 um7iM3 urn*^©**^ 

[0 0 7 9] iOJ:5&l277^3 5 5S:ffifflH3 
io y$>? b*-)V2 8 5 eftftUfc8&®*m&HR2 8 

(§uig #*!6»«t2 8 o©*B*»e.*»©^ 

mmu^)i-zf2 8 lSrjKfig-r^o bp*.. HsRoflbEriRj 

' »©*2^;i/— ^*»6j«t3fcaittanfc**©»2 8 i 
*5ti»fti2 8oi:M$n5. ^ntCcfcoT, 

[0 0 8 0] BPS, W8g*fi»ll2 8 oiciam©«^^(c 

t/#soi^i«nn *ttsn**»©*K«fcoT 
is£snfci5ffi(B*«w*ife»st2 8 oic^j&sns. a 

[oo8i] ^©n#. mmviz&oiz. fe-xmzwf&is 
30 n**i^-yjfci«i^i<*iK»i«an*jB2if;w-^ 

TE^$n?>^mgl5(i&^4~2 0 ymggffl^SS: 

#T-&o 3i»t3. «f*i6it:»jssn**2^;i/-y©»tt 
ia*©«*i^T"*^m i ^[S]©s*f^t«*rfiiT'S^m 
2*[6]©sw^jc#*gg^-rs©T, H^©-y-<xtc.t 

a^x«7-^^«) fewr«nt3&»ffwc*o, 

©*[6]^©H*©S*t^<£#lt-r«.^ «*lSlfc»oT 

*0, f2 ^Jl/-72 9 0 btt^l yjH^2 9 0 ai 
so [0 0 8 2] fr-D, B7l;:0*L£:<k'5&-?X?£<£ffl 
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S3 6l:Ml/T#«lfi(WI2 8 OXlCjgfiSSnSK&f 

[0 0 8 3] BllS#Itn«. XizBLfcJ^tl^gc 
<Dif)V-^2 8 l#Jg*J*SnfcW**6»8*2 8 0±tC7 
;U= -^7A (A 1 ) . -y>x)l (Ni) . (C 

r) x\tm (A g ) ts.a<D&.ttmmnz,*2)i*:mm 

-->^LTR«ta2 3 5 S»«t 5. tttj-T, 
««2 3 5©±atK:U^XhSa*L, 7f>y (ru 
bbing) 8jafc££aUT*&J12 3 0 fa©j£JI# 
f SIRS nfcftKi O ^l/f ^ Jl'T^f >^ (P r e t 
i 1 t i n g) lBEfalgl 3 0 0«»AT«. 

[0 0 8 4] mt^KMrnm 235 ttw**g«Bi 2 8 0 © 

aiii-ftMSttiwiCfti. IP*.. 

128 0ffli281 fc»jS-r*S«t««2 3 

129 0ttffi€©^(C#*faT&4Sf§l*fat;:iGoT® 

j*anfc£R©»**«#fa-c*4?B 2 *itii:fioT^a 
flijK»ritanfc*»o*t****«iSs*r"r*. -©£ 

■pftKM*®2 3 5©f li«2 9 Offl*|pittl:J:oT 
l*l^l&^«*lRlT**IIS2*|fiHC»oTBlRlSn4fc 

[0 0 8 5] S*=f«@ 2 3 5 2 8 0OI2 

2 9 0£#&©^fflgBfre>J5£ofcV'f ^Dl/>XI8 
T&£?g2^«g|52 9 5fCE#$n£„ £©P#, JB 1 fl| 
«g&2 9 0»8l«bfc*^6l«oT^maT**SIS2fiB 
««S2 9 5CJt^Tffl»«lC«t»»afc:fir«U. f 2i 
«3B2 9 5«SBl««g&2 9 OtCctoTBSn-SdifC 
±0, SWm@2 3 5 ttlg 2 ®*HcS5 2 9 5*<iS«Ufc» 
©*1«*»2 9 OK«toTlS3£Sn<5fl!jfi*«-r«. 
[0 0 8 6] *H1II«IC*HT, £fcf*@ 2 3 5ffl^l 
2 9 0 2 ~ 5 u mgS 

©«£WU %,2m%,®2 9 5*»6J***»©^H1«« 

£HI#fc»4~2 0 /imi«©*tS6tt4. 
[0 0 8 7] 012 Sr^flgrntf . % 1 240 

tra-**ijKic«to*i«anfcjB2i6***3 osii: 

*^-7^;U^3 1 0. S^*iim@3 1 5&tffg2B2 
faH 3 2 0 6M%C*j£UT!B 2M2 2 0 
4. «^T. JB2XK2 2 0a«i8lS*2 1 0 KttfaT 
*.fc3£E«Lfc«, Sfll»®2 1 0 £g§2»1£2 2 0 
tCDFelKX^— y-3 3 5 £if -SC-hKcfc 
0, I1HS2 1 0 ti2I«2 2 0 £©|ll!Kffi£©2 
W*«»ricSn*J:5K-r*. «t»T, Ill«2 1 ot 
SB2S1S2 2 0 <h©M©^lCJt££A^«£?"JfflLT 
«IMfc**ftALT«l&S2 3 0*»fiJcT4i. 

wcj:*EWS»fi**£«2 o oa^rian*. a* 



(11) 

Ml;ioTS2ilS2 2 0 ©^iBKflWfclR 3 3 o 
Ktf{£tBM«3 2 5A5M$n5^iA5Tf, BiSLfr 
*»ofc*«*2lfi»a*3 0 5 tt>?-7J)l5> 3 1 0 t 

4. 

[0 0 8 8] <8 2 3fe!£»8> *£J6«fcfc^Ttt«iri£ 
)l (f i 1 e) ©*(cW«^i»M{C3>^i7 h*-;i/R 
io [0 0 8 9] -jR«fcK#tS!*liSji*g«©RS*«T* 

[0090] m»ufcfie*©RjMs*a«*s«sjaifi 
tsigTiii*, «3tRt^*-r*ias*=KRa-r 

[0 0 9 1 ] Z\<D&5tzmm&<Olt1jb. ifi*T'tt±KEL 

*±fcfWLTKSt«K£JBj«-r3. 01 4 
»c0^bfecfc5tc, *T*l68«t2 8 OfcV-X/KU- 
30 >««2 7 5*J»riES*lfc«ltt»a«2 1 OO^ffiJC 
MlfeSC. 3>?i/h*-^MfflSl77^3 5 
OSifflCP-f'f >^LTtii«2 8 0©-5*» 
<DZi>9i; h*-;U2 8 5©«^&B(C-*R^S:jtfT 

-r-5. -^«3tiae*«»ofc«, Btfu>x«it2 

3 5 5**Jt*fCD-7*-r >fU *ttlftMt2 
8 0©5%©a>^i7 h*-;W2 8 5*Bi»tfc7-f £ 

«aS«9i:T#ttlA«K2 8 0Ka>^? h*-;U2 
8 5 t7-f ?DW>XtteHI9KKj£'*~«!:&IC&S. 

40 [0 0 9 2] LfrU £©<fcp &!§©!§-&(;:«, gjt 

ii;7x^sd-t^ >^r*n»**2«T»*rawf 
[00933 *mmmtemftxm<D%)mzMit>z>tziib<D 

[0 0 9 4] El 5 75S01 7li*HS60>JlcJ;4S*f« 

[0 0 9 5] Hl56#!Btfttf. V-T,/Hl/->1 
so H3 6 5*^<S3nfc*6i&SS3 6 0<Z>£j&£WM&lR 
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13 7 0£7.fc?>:3-^ >y*SIC«tt)*<Jl~3 

eK©ffST«fe*ufc«ic, mmm&m z i o ©±«k 

>€JMIUfc=i>** 1-7^^3 7 5 

*»«3tt*JifT-r*. C©P#, 
3 8 5 SaCT*«ift»lR3 7 0 ^gB»65icS^$i±-5 

l!E?5F©5e£®3fc»a*FT&9, gE*?©U->Xg 

©iCl ©t&OT&S. P = F-R 
[0 0 9 6] £©«£, S£U<tegB#g7« (P) tt 

%±*ytm. (F) ©tt5oxsflEJctt*. cio«tp^ 

8 5*»l/21S»(J$n5. 

[0097] mi 6\zm^i'tz^oiz, fflftmytzntz 
&®i&mm3 7 o©±ge©sw«ffitc-7'f vuvyx* 

2-7X^3 8 0£&M£1±3„ «t»T, fg2"7Xi738 

®ir#»©^|3 7 i x/KU- 
>«tt£«UJ;£ h*-;l/3 8 5S^f 

-5, i©R#, S277i'3 8 0l«i?ffll/>XMfflV 

*««»Bt3 7 0©5*. 3>**h*-*3 8 5*»* 

ricsn*«»tt^a-e«3t*nT*»©»3 7 l^ms 
an*«»KJt^rs<anafc»k:, #»©i*3 7 1 

tHISKV-X/FU'— >««3 6 oa*«ttiSn*a> 

h*-;u3 8 5 t»j*-r*i:&a«-c#*. 

[0 0 9 8] BP*., *HJfi«fCJ:<5t. S3fefl.£J&ft£ 
£3 6 0t3>*9 b*-;H£fi£ffl!8 1 VX£ 3 7 5 35 

o;i'>xMfflf2-7x^ 3 8 o&m&f\zu— ?4 y$ 

7 5SfUfflL/r=i>** b*-;u£j&fi]tT&fc©©%£ 
gftST U >X»J*K&»ft U>Xi3tt*R#H&* 
MtUT, *ttttftK3 7 0 {r«B^g^*jtff UT3 
htf-^3 8 5*<»j«sn*SB»*-^:*>6S-& 

So «HT, U>X»J*fflJB2VX^ 3 8 0£f"JfflbT 

*t8*6&H3 7 oou>x»riE«»t3>^^ h*-;u 

3 8 5*j£ffi&eiQIQ£ft3E?«£. W«8*feillgi3 7 0 
©?*>, h*-;l^3 8 5*«»^Sn5»»ttr 

a-c«3tsnT«!<fflna3&«, i37i, bp-6u>x*» 

7 0(C3>^^7 b*-;U3 8 5i«3 7 1 
ikifc*. ffioT, 2@©I3tilii 

zfcwz. ~\s}<DmmmmRzs-?zt>za-7 : 4 



(12) 

t«Sf U h'fc £ ©J; 5 & */hl!«ORWS!*S*^S« 

[0099] 01 7*#M-rntf, ±.mvtz£z>iz&$i 
<Dm 3 7 it>wi&2ntzmm&mm3 7 0 

h*-JU3 8 5±iZ7)lS.=.OA (A 1 ) . ^-vir;!/ 
10 (Ni) , £PA (Cr) (Ag) Si'Cin 

U/^-Z>^LTSItil3 9 OSr^fig-T-5. d©« 
TSB©#ti*6iBt^ 3 7 0(c»oT^i«SnsSWm 
S3 9 0©*jft£*fUTtt±iSL&£4JOT*-5. £t« 
©*ft*iR£«©8liiI8teB 1 1 is«fctfB 1 2 

[oioo] <ss 3 nffiMWt) mi 8 \t*mm<Df& 3 n 

J6»JBlC<fc*ES**«©¥®B©/**->£E|jKb;fc*> 
20 ©T?*«. **«»»fc*t»T, SlttI4 0 0iSW 

tl4o o©»#*ftj£T*#«Mft*R©xn:7 7>r;i r 
[0101] 018 &&m?n\s. *^fig«K«fc*fii* 

0 0©/t^->ttiiiSl©«i*i6Uw¥fTfcfgfi£$n 
ftSl^W4 1 0 aR^#fifc**««fc»JS£ 
ftfc»2i^l/-X4 1 0 b*»e>f£ofcf6l««*4 1 0 

tlfc#&©^tHgB4 0 5 a, 4 0 5 b, 4 0 5 c*6^ 
30 ofc^2M^g|$4 0 5tCE»SnS. 3g2«ttffi4 0 5 
SrMJ5g-r-S#^CCO^t±ig|54 0 5 a. 405b, 405c 

g|54 05a, 405b, 4 0 5 c lZttmS&3&&4 0 6 
fiP*>, m2ffi^4 0 5©^(U^^^ 
<j8S^jg4 0 6«$nfcuti:il^g4 0 

[0 10 2] *^J6«fc*^T, SM1I4 o o&mtfi 
■f&gfttOffi. M©^M4 0 5 a, 4 0 5 b, 4 0 

40 5 c Rumm^^m 4 0 6 ©»#«£»*« 4 0 0 tsb 

CioTftSSni. fiP*>. 018(iSKtl4OO© 
/^->M*Sl/Tl>4««, EH*K:E*t»B4 0 0T 

■5fc*©-7X^A°3'->$:0^Ufc ; fo©i: ; bsA-5o BP 
5, -7Xi7fc01 8»C0^Lfc«t5(C. #IS©P(Cffi« 
T-5V7>^/1^->^*b, Jgl tf)V--fA 1 0 a £36 
2 £MU-X4 1 0 b*«3E2-r*%jSC»S€f^fi4 0 6 
* -5 © © MM - > is \Z^ tr. 
so [0 1 0 3] **J6#8ICJ:SE»*«4 0 0*#jS-r 
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[0104] JB 1 1 0 *«J«-r4ffi**«^IHI«K 

T'$>Z>£&<D#)l>—'7i$&*lfo 2 ~ 5'«mlg©g&t 

■r-&«*iai©*t^tott^«t5K»ji!tsn*. his. * 

2ffitttf4 0 5©&ffl«£*ffloT»J«;£ft*#R©» 
5&&HJ«&*«oT»J«:£ft4ai©RttRa**H4 0 

©^rttc^jo. 5 ~5«ie«**»j« sn*ct*«a 

«®4 0 0**£T©;£|p]C*tLT. R— fcK*t*&*-f 
«fc5»c-r*»^t:tt. ctjWM 

j&O, =&lffi*[^C0m2^;U-X4 1 0b£1S;Sft© 
J8l^;i/-X4 1 0 a*«£gS£ft*«tfKtt«r*lli2« 

«a54 o 5<D9zmm*t>m&2>ffi&€&m4 o 6j&»&« 

r*. SP^. 1 ^-^4 1 0 a tMJjft<D 

f2^-74 i o b#652&£TI£Jl&Sffi#k:Jt 

;ua«»&ft-&. fox, ^o±5i:. if^aifi4 0 6 
ffi J: d $ x y > y s n s c t * ft * m m. n it l t r 

ric-ract3&«T#4. EPS. £l*UftfB4 1 0©?£$£ 

ra-ic»dtt-* Z. 

[0 10 5] 9S2fBttffi4 0 5-Sr«rit-r***©^ia« 
405a. 405b. 4 0 5 c li?BttlCj: Offitffc h 
77^M4 0 5 a. 4 0 5 bXtoM^ffliC^QBtf 
fcEH/>X©»*t4 0 5 c&i'Stt*. 1^— 
fc#tt£tf"r**»©£tiJfl54 0 5 a, 4 0 5 b. 4 0 
5cTftoTS. ^4~2 0 ym©ISHrtT'ffiS"r-5)-!t 



(13) 

24 

8 KB* Life J: 3 fc. HdSB^2fl«g|54 0 5©^[JUgl54 
0 5 a, 4 0 5 b. 4 0 5 c lZ&*vMiknMVi<Dffi$:1& 
fi£LTSSt*@4 0 0©5tMSS3Sfc|6U:atta::£ 

[0106] (&4$iMMm) 01 snm.m2 214*% 

IlT?$-5. HI 1 9 75^02 2ftS»li4 2 0©?S 
10 T. B*©«;#fa©»£»:#ffl©»a<£S2ftS«#£ 

14 2 0O^#«l&»ttH±iSUfclBllllfi»lBfcW* 

sn&*is**a* l<^#, Jims u&* 3 mmflzmzmm 

HM^SItcJ;^SW«®4 2 0*»jsSr*iettfliEU 
&JBl*lt»ttXH:fll2*lt»MiiPI-T**©T, d 
ti t HIT * tK95 ttttt *- 

[0107] HI 9 75M0 2 2 JcH^bfei^tC. 
MM 4 2 0©«^Oi4 2 5£*#fiJ©»4 2 6 #32 

20 3san*i*i««*fctt w ^©^« (mi 9) . 

(02 1) . FW©iM* (0 2 2) KZfSEttJfi 
jB©rt«K»j*anfci!!!Hft»0>»tt (02 0) as© 
J:5C*ift»«MtSi(tt*«J4 3 0, 4 3 1. 
4 3 2, 4 3 3AW$n5. £©<fc3&. »S€fB5tJ 
430. 431, 432, 4 3 3 teKlttt® 4 2 0 

ffl$n5-77^;^->i:ioTMsn5. bps, m 
3mt&mm<omm€^4 o 6©^ot. vx£±£ 

0 1 9 75S02 2{C^L^<i;^l'VX^/^->S:^ 
30 T5. 

[0108] Htf2«*(^©^ 1 9)V—14 2 5 
©fg 2 if )],-•? 4 2 6 ««5KSft5«*l:MSn*i 
1^H4 3 0, 4 3 1. 4 3 2. 4 3 3BS«tl4 

2 o *»*-r*fc*©**««it©»3txyii«ii. a 

*©£B£H— fc«SSK:«k0iOU--:/4 2 5, 4 2 6*< 

B-*S«*ftT, 6 nT»J8fcS ft* » 

lStfi2^1/-^4 2 5, 4 2 6 OSS (1911 ft IB 
2^-^4 2 5. 4 2 6 0fi»CH«T*. 
40 \ZMl&2tlZ>fSlR.Zf$&2!f)l-74 2 5. 4 2 6*% 
5tfm£JlT©«£*rr*«£fctt. S51fttfS2£OW- 
^4 2 5. 4 2 6©(BK»L&fBlfttf8 2$OU-:/4 
2 5. 4 2 6©«£©HiItttf t S'&K:**Sft*. '»3 
7 0 0 m s IKO-f ^IJtiTT u © J; p fi^ 1 
^2^-^4 2 5, 4 2 6V>m\ZJ:Z>t/)\s-zr4 2 
5, 4 2 6®83£#?eJUMift*Sl Icaclfc. 
[XI] 
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26 





2 /im 


3 /J.va 


4 >um 




2 1 0 OA 


8 7 00A 


1 0 6 0 OA 



[0109] «JE**#fla-rntf , ^ 1 Rtf* 2 ^;u- 

^4 2 5, 4 2 6©if§7!i*2 Mm, 3 £imRZ>*5 (imtS 
4 2 5, 4 2 6©Si$te«lSt&^fc*^T. £©<fc"5& 

iS^n?)KwiiS4 2 o t>ra— s^tc 

&*. ^©J:5ttjBi<anfc«*l6l©*l^U-^4 2 
5t^|6]COm2^;l'-^ , 4 2 6#3S^3**l5gB#T" 

O(domain) t>m*k? Z> £m#HznmWmn2 

-rsd-fclcfta. A»t3. •?-©<£ 5 ftSB#T«, 

Ii:t53ttl4 2 Q<DW3faV>'mi 2 5i 

Kl*l^2^-^4 2 6 #3£a£n3gR#tC& 1 ~ 

3 u mgg©-!MX&tf-r*#«fc»tt«»S€fS5*l4 
30. 4 3 1, 4 3 2, 4 3 3^Mt4uii:J;0, 

[0 1 10] <$5£tB&tt> 0 2 3tt#569I©»5fc 
«fc *EI*S!iRft**S«0»rffiH ^ifbfcfe ©T& 

K»s«aai*s«5 o os^^n©sijt^«MiEL 
[oiii] H 2 3 *#B8-rntf , *(;J;55ltIte 

&3%SB 5 00«IlSi5 0 5, SB 1 »« 5 0 5 fc*t 
l6lbTE«SnfcSg2a«5 1 0, Sf§l»4K5 0 5<hfg 
2M5 1 O£0Nlcflljft£tt;fcffiM5 1 5^bT, 
0 5 £i&flJl5 1 5 tCDIWKlJgjSSn&RI* 

mms 2 o 

[01 12] ilM5 0 5li^l «fi»S« 5 2 5 <o 
Sf§ 1*6»S«5 2 5(CJgfig;$nfc^Mh7>> J 7.^-5 
6 0***. ilIh7>yX^-5 6 0ljy-htl5 

4 0, y-httS5 4 OOTfftCKJ&Snfcy-X&tf 
K1/->M5 4 5, 5 5 0, y-hfg5 4 0iy- 

kw->»«5 4 5. 5 5 o tomizmAzntc 

y-M6»R5 3 5. y-Hi5 4 0±C»*Snfc 
8<bK5 5 5-€-UT. V-XI*5 4 5StfFl'->I 
#5 5 0ICft*«ttSft-5V— *«B5 7 0ih'l/-> 
tl5 7 5££tto 
[0 1 1 3] m&Bmhy>>>7>9-5 6 0A«$n so 



fcSgl»«5 0 5 0£SlCttWttfefeK5 8 0*5«1^ 
n, *|Bc©SIX^»©^ttH»*^j«ofcKI*«S5 2 
OWSSftS. *tI«t-5SS>f*@5 2 oim^/t? 
- >\Z J; o T±» bfcJB 1X«I3 ftMfg 4 tm~ts.w 
«**-r*Ht3^T**. SfS lEfal8l5 9 0t2£tt«ff 
5 2 0C0±gC(cPfiK^n^)o 

[0 114]f2lS5 10BI2 *g*iS« 6 0 0. f 
2 IfiftSfi 6 0 0O**JC»ricSnfc*7-7^;^6 
0. 5 , jgBJ&il*® 6 1 0 RtftS 2 EftSI 6 15tI2 

*BMK6 o o©±«c»j*an&ticffi2S6 2 o&tf 

H7t«6 2 5**fr. 1 5«X^— y-5 9 5* 

*?AUTfglg1g5 0 5±«5©»lE|6lffll5 .9 0 <tff§2 

*«5 1 o cDTSBwid 2 Eifij^ 6 i 5 towzm&zn 

5. 

[0 115] 0 2 475S0 2 6iii2 3 iC0^LfcSS 

[o 1 1 6] 0 2 4*#Brrntf. ^7^x1^757 

^0«t^«t»««RTr«ll«3nfcJ(Sl«i»*«5 2 5± 

^* $ nfc * u -> u 3 > * n 9 - - > y lt^ 1 

S5 2 5±K#U->U3>Bt5 3 0 ^fiTtS. 

[0 117] £t>T, Jj? U U 3 >K 5 3 0**»J*;£n 
fc»ll6*kS«5 2 5©^:SlC^kvU3i>*X^XT 
ft*«ffijK**ttlC«fcDjK*UT, y-M6fi«Jt5 3 5 

[oils] mix. y-M&ftBts 3 5©±a5(c^> 

(Ta) . f^^vA (Ti) , ; EU^x> (M 
o) , 7JR-vA (Al) , 9 DA (Cr) , (C 
u) &1z.\l9>!f7> : r> (W) fc£©«k-5fc**;i'£Sl 

-h5'f>!5>6»ftSn4y-htfi5 4 0S:»*r 

[0119] #ic. -f*>aAxe*ai;TJi?'j>' , j3 

>H5 3 0(CP^7C^*h*-tf>^$-&T. i»l»h5> 
6 0©V — *«*5 4 5RtfKU->**5 

5o*»/*-r*. c©b#. itey-Mi5 4 0tt77 

[0 12 0] 0 2 5 SIMBTtttf, mrlBy-h«®5 4 
0««»riS$nfc»l*li*«5 2 5 0±»ICKfl;»5 5 

lcy-HB«W5 3 5*B»ttCl»f>ybT, *M 
h7>y^^-5 6 0©V-X{|«5 4 5RtfFI/-> 
ffl*5 5 0£*ffl3-&*MP5 4 6. 5 5 1 *^fiKT 

So 

[0121] 02 4Rtf02 5Ttt. N^-f h 
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fc •> 'J =1 >*» 6 fiK o •> x - A T « -5 S«± K v U 3 > 

t- -< ?mm<D±mz h - t? > ^ s nfc # u -> u 
*«*»riE-r*;:tfc«fco. sis±(cp-mos h^> 

[0 12 2] 126 KB^Lfc^S C mFteHflP 5 4 
6> 5 5 lKtflfc<bK5 5 5<D±mz?>9)l (T 
a) . J-^—'OK (Ti) , ^EUTt^ (Mo) , 7)1 
5-<i7A (Al) . ?OA (Cr),« (Cu) 
^>^X (W) &£®£3tt>tjr;i'&Kttl,fc8. 

snfe^^M;^-r>^LT. f—b^-iyizw.^. 

Fl/->i«2 7 5fc»sJn. tt^T. WIBiteft*© 
015 1 ~ 3 ymSSOfS^tt^f ilfii!l5 8 OS: 
[0 12 3] Jim WH*fe»l8i5 8 0*»3tRt^S«iI 

s*si«ita*s«5 o o *»ifi-r**tttt±jfibfc*i 

[0 124] <JB6> ±5EbfcJ:5lC, *»«#*«fi« 
Lfe&l|g^£jB©£W«#liglC,J;3i:. I^rtfVf 
* nU>X'&m&m-?Z>&2 **«*HA/en*S6 1 « 

*«k -5 \zM$L-fZ> Z. £ \Z J; 0 . 
S*fSS*S±#$-B--2>^ tWT'gfz. U&»Lft**S, H 
SK t Rtt b B3S M ©«#«! M ©«* IC tt . £ © <fc 5 ft 

[oi2 5]*#wic, a 1 4 £#jrrntf. vx^-3 

B*£B*£©M©fflMT&&nXfttfffil* 
Ttt, «JtI8*»*«SSnft^. ffi^T, TS&©W$*g 
am 2 8 0 ©*£!;:«, B3iffii£ (Pin) tmrnft® 

mm (Pout) mz&m&m*k-rz>o 

[0 12 6] iCDioft, gg©#ftCJ:oT«I^* 
iWoHifittlc. ftaa^wEiRjttS-Jfcfc-rafc©©? 
t*>^ (rubbing) Igfc-T* 7?tV 

#ft*»ofc. ia*©*fffii3©51>»C!«^»aS*«» 
[0 12 7] ^O. SftSffiAl-iltOX^-lfSM 



(15) 

<D«»«on»lCS«E-r*^d:Kft*«^lCtt. Ill 
[0 12 8] fro, #«&JKK£m£ttffi£S£216tt 

[0 12 9] *T«»»KtS»«Xtt±T«*^ 
S£fc*£fctt. ES«s©gfl;©fi!&«*:S<Ti%-fcH 

[0 13 0] tot. T©tB6ttC©J:5ft^*^*© 

[0 13 1] B2 7te#fel8©^i&©^;:.J:5Kfcr*@£# 
i-3£M3^ll^gB©¥iS^<7 , y hBT&D, 0 
28HI1270A-A' iRfci&o T«»rLfcWSrffi £«E 

[0132] B 2 7 RtfB 2 8 6#Itntf. EW§J$: 

i^si7 o oui^Msnti^iiM? i 

0lC*f[6jLTBSg$tlftl2S«7 2 0, US$7 1 

20 o t^2»is7 2 o t©wifc»j5S;anfciataji7 3 or 

C/I1IS7 1 0 hWL^Ml 3 0 tOBtlfiSSnfei 

#tlT»*E»tl7 3 5 
[0 13 3] JB1*«7 1 0ttSSl&i»a«7 4 0 £ff§ 
1«M*»«7 4 OtMSftt^^-ff^^m-C* 

Siih7>yX?-(TFT) 7 4 5 *£tT. 

[0134] SB i 740 \mmn&®». m*. 

h5>v 5 7>^-7 4 5tty- h^<>7 5 0 a^ej^fife 

stifcy-htS7 5 o, y-h«»gt7 5 5. 

so 17 6 0, ^-57?3>^^M7 6 5. y-7,fi 
7 7 ORtf KW->«®7 7 5 Sr^tT. fro, WIBFU' 
->*®7 7 5©TiC^LT, ffiG$ 1 *BM|g 7 4 0 
±{C«HflfB'7 f -h^-f >7 5 0 atffttf^^tlfcX 
H/-^tl7-f>7 5 0 c«$n, B9BEh*U—> 
t!7 7 5fflTI:ttXM/-yfi7 5 Ob«Sn 

[0 13 5] y-h«S7 5 0li»l 7 4 0 ± 

T?y-h7'f> (B^-a-f) *»6»KsnT»ritsn, 

TS^nA (Cr) A>6j«r). IWTJl'Sr^A 

40 (a i ) icj: o.«j«snfc«ijft*wr4. 

[0 13 6] fftyU3> (S 1 x N y ) (r^O^fiK^n 

^y- 7 5 5 «y- Hti7 5o «$nfc 
^i*eas«7 4 o©±Btrfflia^n. rtcy-h«s 

7 5 0*«fl[«Ufcy-He»R7 5 S ±.\Z\$7 T 
XyUa>^f,^-3fc¥«#i7 6 Oin+TWT 

[0 13 7] V-7.*@7 7 0 t HU->*@7 7 5lt 
#*y-h««7 5 0S*'il>{C^— 5-vi73>;$'i7 hS 
so 7 6 5Rtfy-h«««7 5 5±fc»j£;£nT»Bth7 
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>^7?-7 4 5*«^n. V-7tt7 7 0»tfH 
l/->t!7 7 5«&**>*;U (Ta) , ^U:/x> 

(Mo) , ^f-OA (Ti) XIWDA (Cr) 
©^^Sfifcft. 

[0 13 8] !9E»IKth5>^^-7 4 5*tffi*J*£ft 

jfco&*««s»i«7 8o«i^n?.. #«m&ikK7 8 

<)©■*«* (Pin) Ktt3fctta©fc©fc. ffl*f«& 

*ttT»rtanfc«kojiii«i«« (if)i--7) tfS2 

(Pout) Ht>JEtfT#/*SnTH*. *a 
MMt7 8 0fct4»Bth7>^^— 7 4 50Kl/-> 
mffi7 7 5(7)— g$£Siii2itftn>^:7 h*-)U7 8 5 

[0 13 9] HufB3>^ h*-;U7.8 5Rtf#«»» 

178 o±\zit. KMmm7 3 s«i»jtsn«. Est* 

I7 3 5B3>^^ b*-JU7 8 5 6Ii;tKI/->t 
i7 7 5C««SnSuiCJ:t). Umh9>?7>9- 

7 4 5iSWttS7 3 5^taWfCl^2in5. 
[0140] 7 3 5 ©±«fctt* 1 Sfflgt 

800 (orientationf ilra) ^ii$n 
ft. 

[0 14UJB1WR7 10 tCttft-Tftffl 2 1S7 2 0 
ai2itifi8 0 5, *7-7^M8 10, *iiH 
ffi8 1 5, ff§2gEfaSl8 2 0, ffiffi|£«8 2 5&ZHmft 
ffi8 3 0$Ift5. 

[0142] lit 2 guts s 8 0 5(iii mmmfa 740 

I2firfflS« 8 2 5 Rtffilft^ 8 3 01112 *g»S1£ 8 0 
5©±«CJftfclC»J«3n*. *7-7^)U^8 1 0« 

SB2«»s«8 0 5©T*»:E«an. %?-7 4)if 

8 1 0©TgBICte*iI«<I8 1 .5 RtfSg 2 E|6]|R 8 2 0 
«l:M^nt82ii7 2 0 £«J«Tft. SJI2IE 
lauM 8 2 0 teH 1 S« 7 1 0 ©|g 1 BBftfSI 8 0 0 
i$HJl 8 3 0 OiSi^f^fifrgC^lTT'l'T^ )UtV 

[0 14 3] SflSSfl 1 Sfc 7 1 0 tW,2M7 2 0 t<D 

m\z\*> ^-9-8 3 5, 8 3 6*msni, sgia 

«7 1 0t«2 3l«7 2 0 i©MKRlf)tOSn**»ric3 
n> u©i5)illl«7 1 0iS21S7 2 OiOS 
Mlc»ttj|Jl7 3 0>flti£3ftT*K£«KI*3!tt«* 
*SB7 0 0«t5. 
[0 144] #fc±*E»S!«ll**£tl©»it 

[0145] 02 9 71S0 32(ffl27 &tf0 2 8 \ZM 

8frE0T-;fcft. 
[0146)0 2 9 75M0 3 2 K&^T, 027 &tf0 

2 8 tH-©aiwjt:**i/TttH-©#fia#^*ttffl-r 



(16) 

30 

ft. 

[0 1 4 7] 0 2 9£#artn«\ $^7X^75 
y2fc£©«»*ft*»SJ*ofcm*^a&K7 4 0©± 
«K*>*;U (Ta) . ^->}A (Ti) > tU7f 
> (Mo) . 7)l5.-'5& (Al) . :7DA (Cr) , 
ffi (Cu) $i1t\*9>>f*<r> (W) &£©«»: 3fc** 

)i*mm\stz)k\z, *»s«fc/j'M/^-=>yL 

T. y— h 9-f > 7 5 0 a i^tiy- h > 7 5 0 a 
*6»KSn5y-Hf 7 5 0iXhU-yfS7 5 
10 0 b h U-i?ti7-f > 7 5 0 c *»«KtS. 

£©P#, y-h«l7 5 0ROty-h7<>7 5 0 aH 
7^*Z>7A-ffl (Al-Cu) X(S7^5 -^A-v 
U3>-i (A 1 - S i - Cu) ©«k3fc-&&££fflb 
T»Stt5^i«)T?S5. «^T, y-ht!7 5 0S 
^trmi*fe»»£7 4O0iIl:ifty | J3>^y7X 
•7fl;#Stffl3R#*ttfc«tD«JiUTy-h»*l«7 5 5 

£j£j&-rft. 

[0 14 8] «rtBy-M6*R7 5 511:7^7 7^ 
y'Jn^-O-^fa (in-s i t u) K-tf 

+7 ; &)l'7 7Xy | j3>l^;^-r>^ny-b« 
MR 7 5 5©3*KTfcy-h««7 5 0jWfc«L&aS 
#±!C¥«I#:JI7 6 0RZt*-Sy9a>9tr M76 
5*)B*t»*-rft. 

[0149] «i*t, fficttJMt^Kttsnfcgiitft 

S«7 4 0±IC^>^)P (Ta) . =?9-*Jb. (T 
i) , : E>J7"f> (Mo) , 7;U5^-i7A (Al) , £ 
OA (Cr),«(Cu) &1t\t*>{fZ. : T> (W) ft 

ifi^f ft v— > (0^-a-f) , y-^7'f>*^ 

»KSn5V-7iS7 7 0RZ»*^->*®7 7 55: 

Mn. tot, y-f-117 5 0. fi*i7 6 

0, S.vtf^>99 M7 6 5, V-71I7 7 0 
Rtf K^->m@7 7 5£-&ttS«h5>>***-7 4 

sanssjssn*. c:©b#. y-H7-f>ty-x7'f> 

h*feB:lgl 7 5 5 d^jf A$nxy- t-7-f >#v 
-77^ >i«MTft-t5l»±Tft. 
40 [0 15 0]#Cfc, «rBB»tth7>5?X^- 7 4 53i«» 

T, #«iKftK 7 8 0 ITS 1 £« 7 1 0 £5tfi£ 

Tft. c©u$. #<iRi6f»Ht7 8 mytrnt-s 

ft (PAC ; Photo- Active Compou 

[0151] 030 5#sgrnte, wwieuiK 7 8 o © 

so #«M6J*&7 8 OH Kl/->tg7 7 5*««-WC«ta 
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[0152] mmmmmmmi 8o\z^>?? h*-;u 

[0 15 3] 0 3 3&tf0 3 4te03 0©3>^ 

-;i/Rtf#««eniigi 7 8 o<D±.mzg>%.<Dm : £Mf$,-?z> 
&m*gw$)iz7jkL.tc.mmm-?$>z>. 
[0154] 03 3.x.zfm3 4£#Brrntf. £-f. u 

h^e»fi£ofcW«^)»7 8 0\Zn>?2 b*-JU 
7 8 5^^-r-5fc*(C3>^i7 h*-;W 8 5tCffifS 

w^->*ti-?.iivx^ 8 5 o^mmmmmi 

UT7-7>/Kl/->tt4i7 7 5 ±g|5<D*^^IK 7 8 

o *mftz^z>° 

[0155] mmmmm 7 so \z&®.<»if)i-zr 7 8 1 

*Wfc-$Z>tztb\Z. >?)l--7\Zffifo?Z>rt?->$:mT 
SV-f i7Dl/>X^fiEffl^2VX^8 5 5^tllg»I 
7 8 0±tC{iM£-£3. 

[0 15 6] 0 3 5«Htfe^2V7.i7 8 5 5_bfCJE5fi£$ 

— >0Db"f 7£ h$r^T¥ffiHIT*«.. 
[0 15 7] I#bti3 5£#arr&£, ffiSOHSSt 
«MP1, dcDH^M^P ltC^J*f6]fC^»-r«>H^ 

mm&p 2 ftztz. pi, P2®*i«itfflrt 
gi$ffi*£T&D. pitP2t©rpi©®tNn hsr«*£ 
cD^gB««T^^„ gp-s, mmmi$.<Df*}ffimmzMi$,2 

ftT^S. 13 5lC0*Ufe^2TX^ 8 5 5 «. 

[0158] zvmfcmz. i3 5$#ItnH HSt 

rt«SWS@5r^fiS;-r^fcfe»^2VX^ 8 5 5©>t* 
@*<C^^6 9 1 [*)\ZttttW)ti&{&T°Wl$.2 
nzmimt&&6 9 3,hi2Sra6 9 5\zmft2tl 
-So ff§l®«g|$6 9 3ttfg21g*£g&6 9 5 £Ktti|g©ffi2 
J$TB?JJ:5l;:®J5S;*flT^3. gSl§i«cgB6 9 3 (Dig 
^-^iC^i"^). Sf§ 1 m®ffl 6 9 3tt^2 6 9 

T-SJ^lC^fiSU !f§2M*£SB6 9 5 ttffi**WlCiBHJiS 

?Ol>>X£VT<Dmm$:TZ>. Z\<D£o\Z. fg 1 
&6 9 3<D<Hs$:-fe\ZMl$.-rZ>Z.£\Z&K>, KWS<D?m 
*lAl±S-&T*ii'*3Sl6K©BR*i!fc»-r* - 
5. 

[0 1 5 9] hUIB^2-7X^ 8 5 5(ii3 5lC0;Kb-fc 
[0 16 0] Bjj*Lfc<fc3fc. JBHK«»cffiJt:-r*-7^ 



(17) 

9 H^rtaSM^ (P i n) \ZMtfLt<nT± 
r&Ltc£o\Z, S»ttS©^l{g«R^2M«*IS^ 
T*«fc3l;:Rfl-3n*. *HM«Ttt. * 1 ftttCffift 
T577J?/t^->ttIH^i« (P i n) THJSIW 
©««T*41H*n*«* (Pout) *TStXT»riE 

[0161] W.2^Xi? 8 5 5Bl/y7 Y<DWm\Z&r> 

io [0162] r©J:5ftl277^8 5 5S:ffifflLT3 
b*-)l7 8 5£B*Lfc»#©*«»»Bl7 8 

[oi6 3] ^t, mmxm&mzt* 03 4tc^Lfc 

J:5SV-X/Kl/->il7 7 5 SStBS-e-Sa 
* b*-Jb7 8 5«f«T«l6jRR7 8 OICflNtSft. 

$fe»»|7 8 o©*Wfc*ft©*«JWfciOi'-:77 8 1 £ 

[0 16 4] ■€•©<£ 3 fc-rst, 03 4 fC0;r;bfc<J; 5 
fc, H^rtSCM^ (Pin) fc»jSanfc*»©*«flU 
20 ts.#)V--77 8 ltfHXm<DM*T*&HX*MMt 

(Pout) fcfci^— tcjgricSn*. 

[0165] 031 *#flHfntf, ±S6 bfcJ: -5 
<Dif)V — ~f 7 8 l*«»riE3nfc#*«»l»7 8 0 ±\Z7 
;i/5^r>A (Al) , (Ni) , 9uk (C 

r) x«« (Ag) ttE<D&%mmnz>*5>)\s*mm 
Ltzi&. mmzntztffr&mizommMmz&Qrt? 

ti7 3 5©±»l:l/i?7 hSSfetfU 7f>^ ( r u 
b b i n g) fiatt£«aCTMMI 7 3 0 ft©$c,fl# 
so f^I55$nfcft!;j;^l/f-i'^f^>y (pre t 
i 1 t i ng) $-fr3g§lgaft«l8 0 OZMfc-r&o M 

mR^mms 3 5\tmmmmm7 8 oroatjgti^-©^ 

[0 16 6] SSttt®8 3 5tt*-«*fe»J«7 8 0©i7 
8 l±fc$jA£ttfc£ftQiOW-:/ft>&j£ofc£lMt 
SB 7 9 0 (fc#R<0&UitflW>&j«:>fcv-f t>ui->Xm®. 
r$>^m2m^7 9 5tCE#$n&. C©I3, ^lffi 
«SB7 9 0ttaH*Lfc*J&»&J*oT£ffi«TfcSjg2« 

40 JKSB7 9 5 teSS 1 iit£g|$ 7 9 0 IC J;oTH^ tl-S ^ i: 
«t0. SMS7 3 5tt^2M^gB7 9 5*<»ttL-fc» 
Tfe^m 1^^815 7 9 0 K«t-3TIS^$n*fl|j6**-r 
-5. 

[0 16 7] *HSg0!l(C^^T. S»ti7 3 5©^1 

mm® 790 ^«^-r s^^cco^tia-^ 2 ~ 5 u mis 

*«J4~2 0 <tmiao^*gSWT4. 

[0168] 032 sutnn $g 1 mm&m 740 

iH-iMMtl:J:DlJ«SnfcJS2»6»lS8 0 5±IC 
so j]7-7 4)l*8 1 0, @HJ*ffi«ffi8 1 5&tf!?§2S5 
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AMI 8 2 0 £ JB*K#j£ UTSS 2 S« 7 2 0 

atir»T, sb 2 s« 7 2 o **sb i a« 7 i o 

5«fc3KIHILfc*H, f 1M7 1 OtS2l«7 2 
0 tOMfc^^— y-7 3 S^JfALTtt^-r-S^ttCJ; 
D, gllf 7 1 0 £IB2S*7 2 0 &0>mCft£C!>g 

m*«»isan*j:5icr*. **tT, ibis* 7 1 ot 

IB2S«7 2 O£0m©$IB|KJI35&A#8;*fiJfllUT 
*S4Mt&AUT*fiJi 7 3 0 £«*J«T5£, *HM^J 

fc±s£»a*fia*8ii7 o o^sns. ao. 
i&sci6i;TS2SjS7 2 o<D±mzmytm8 3 o&lk 

&ffil§1£8 2 5ifimtitTZ>Z.£.tfl-V2s m^lsUfr-ofz 
2 8 0 5 £%7-7 4)V9 8 10 tcDMi: 

[0 16 9] 03 6 71S04 0tt*569J©S£'5l;:J:o 
TS«ti5: Jgfi£T-5*:#>©V7. * />? * - >^^-T¥S 

[0 17 0] £t\ 0 3 6i:iiim^;^-> 
a. ii*fB«©iHifcfiFft-r*Bi*n«i»7 9 kdk&m 

m I C % IB 2 ffi £ f 5 * © / - > #3£ tfT ^ 
*£i£»tttiB7KB*L&V**^->£H*T 

[0 17 1] 03 6«)t^(C»bT«l^rfij«tOfflWW 

OtS§2«tt«7 9 5Ti*Sn5. mFfSIB 2 ffiJUcSB 7 
9 5teSBl;£fa {ffififa) H*tLTlB2*(S] («*|6]-C 

*Wr*«t3tC. WtBIB 1 *ft©Sifi:£fr BP 

*.iB2*[fi]) ofiariE»«3De^*<«iaESBi*si©sitt* 

^±5l:»«Sn4. «Atf. ffiGIB 1 7 9 0 » 

MiBIB 2 ffl^SU 7 9 5fcJfc^Tffi*r«fctt^»SfcW-r 
*iOU-:/*tt*#U W8E»2««ffl7 9 5«ffi»W 

kib 1 mmffi 790 cjt^TSir^msso»«**rT* 

eft 1 790 amcjB 2 795 tcit^-cta 
»«ucK^iiss**-r*^aia5»*&*u. mrteiB2Si 

«g&7 9 5ttffi»WlCSBl«««7 9 OKJt^T&^'J 
-fcX (recess) 5 «fc 5 tC^TS 

[0 17 2] ffilBIS 1 Stttt 7 9 OttflKlSlCfioTl 

«wtc»*anfc»i^;u-^7 9 o a*^tr. ao. 

BttlxfciBl if)\,-7l 9 0 a©MK:tt«»8B*^iail:» 
oT#»^WtC|B2^;U-7 r 7 9 0 b!j«»*4nTk» 
•5. HffiHttJB2^-^7 9 0 b*«»l*lRlStf»2 



(18) 

[0 17 3] IB2^;i/-^7 9 0 bttl8E*|6]K»-3T» 
J«SftfclB»L£S6 2 {f)l>-77 9 0 b &£fr>lc££-r 
•5«fc 3 ££A*S*Lt». C©«fc5JC»J5JcSn 

fcJB2^;P-^7 9 0 b«H*««-t?©«^|p]©fi3 
KJfLTO. 5 755 5«a*T»riE-rsca:*«a*L, 

[0 17 4] SB2SttfK7 9 5tt'7'f ^nU>XtLT 

««T«#»©»ma»»6iaE*. bp*, msn^ut 

xa>«bj£ofc£*t*ffi7 3 5©IBl®*£SB7 9 Ott^tB 
io fiST**»2<B«S|J7 9 5 iCit^TlB 1 SIS 7 1 0 ±T 

*. flo, 3B1«*«S7 9 0 KJf<T#SR©ffi»Wa^ 
HSnBtcJ: D t»j&£ n&JB 2 Stttt 7 9 5 f*jg 1 S« 7 1 
0±T?Bf^©KSft*rUT»^Sn*. Elt««7 3 5 

l£gB 7 9 5 tlMoftJMU: ACg 1 tf)V—zfl 9 0a 
£|g2£OU— X7 9 0 b*^^ofcSBlffi«gB7 9 0 t 

iotitns. W6, H*©4>**fc:ttBiM£-r*isi 

if)V—7 7 9 0 a <b— 0©SB 2 if)V—7 7 9 0 b J; o 
20 TlB2M*£gB7 9 5©— O^fg^Sn^. HffttftfHB 
C««5UfcSB2 0«ffl5 7 9 5 t2M*?«ttl *?)V-77 
9 0 a <hSS 2 7 9 0 b ©— P <h H*©%|ft8lC 

[0 17 5] ^©i?fCPJ&$*XfclBlffi«Sfl7 9 0© 
^ftttKjgELT, IB2ffi«S15 7 9 5*^fiE^^ffi^ 

ia»©lS*[fi]T-$.siB i #flftrflf#rtn**«*2 3Sffli 

«fg©<t 5 ^^©^(Cift^SW^SrS^-r^x-r X 

30 [0 1 7 6] *HJ6Wfc«fc*t, i9EJB2««ffl7 9 5 
^«fiKT^)#ia:©^tUgBtt&^*«R©^tt7 9 5 a, 1 
K^75MT32^©^«7 9 5 b, PflU>X©»fS^«7 
9 5c, h77^fflft7 9 5d. f 1-77^ (hem 
i - t rack) ©iM*7 9 5 e ^i*©«k 5 VL&WiM 
tt*#-T4. IB2^«g|57 9 5©5ll±lH15«fci:^ 

[0 17 7] IBlffi«SI57 9 0©!B1 i/;U-yStXIB2 
^l/-^7 9 0 a, 7 9 0 b(i&«*52~5 MinfiS© 
40 ti?rWL. 182^^357 9 5©?§aiSB«#** ( J4~2 0 

^fiK^n^lBl if)\r--7l 9 0 a©^'L>^F^©^PS«5 
7iS2 0Mm, 3pJ^«8. 5«mT$0, %2^.1$Ml 
9 5©?lttia5©7n7ra©r^ra«l 2~2 2 wm, 
*5 1 7 CW^-ptC, !B2{§«cHB7 

[0 17 8] 03 7tC0^b^-7X^/1^->liSM« 
so mW->K.9i 1 «*»©*«W&££J5-fcS3©S& 
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>iH»T»-5. fro, 03 7 1:^1^77?/^- 

[0 1 7 9] 0 3 7 iCElTrcLfcy'X?/^ — >{Cj:oT 

®f£$ ttfcSB 1 if)),-? A 1 0 a &tflE2rft'^Xttn io 
»C»j«SnfcJB2i/;U-^4 1 0 bA^sS?fcilS« 
SE4 1 0fttfB*ti!>ajM*7 9 1 £#fci6l»*«4 1 
o K£oTBi:*i;fc£!8:©^HttgB4 0 5 a. 4 0 5 b, 
4 0 5 cfr£fi&oifc5e2flH««4 0 5lCE#£n6„ JB 
2fi«S4 0 5 S««6t5*»0?6tb*4 0 5 a. 4 0 
5b. 4 0 5 ctt«»^IK*I^K«fcD»ritSnfc^»0 

nfc#&©ggffi8B4 05a. 405b. 405c \Z\tffi 

[0 1 8 0] CCDcfc -3 & JUS 4 0 6ttSI*mffi4 20 

o o &Mf8.?zitft\z&®mmm&mytx.zmm-rzx 

J^fcf*. IPS. «*l«Iffl*l^l'-^4 lOatl 
^1*10^2^-^4 1 0 bJ&^SXSSjSnMiSfc** 

|31-»c«3fr ttx s> 5 1 >^X@ t * £££ Affi 

x £ A* - >T Jgefc $ nfc#i& £ fit JlftS WXa y 

jfcUTH-fcS3©^;U-:/SffiB#«ll^lK3 7 OCD 

±aK^r*^t**T#*. bp*., ■mimm^A 1 o 

[0 18 1)0 3 8 75SB4 Ofctt*38iJI§©£&*l;:«k 

VX£/**->ttElt*«©/t*->fci&l«««7 9 

frJgjSSnT^fc I 03 6tC0^bfcV 

— >£H«-C**. 03 9K0^Lfcv;^/1 40 

if)V—?7 9 o b£j£j£-r*fc«>©»t:£ftcD/^-> 
#i*sr*-*je 1 is«a$©?g 1 ^;u-^ibjkb*s 0 IC 1 

fl^#J«£IVO>*c:£«:l*tttf, 03 6fC0^b£ 
-?7.9rt5>-ytW\&-?3bZ>. 04 OJC0^Lfc^7.^ 
/^->«SltlI©;^->l:^ l mmt&nWi 2 if)V 



36 

-77 9 0 b*#j«-r«fc*©£E#fi©/t$'->jWB 
»-r4SBl«*«©*l 9 0 aHCBft^D 

ICO. 5fl-ft>»j«SnT^*CtS»tttf. 03 6(1 

[0 18 2] ±SBUfc#3E9iKJ:*,!:, 

fro, l**£*2S*in©JS 
[0 18 3] fro. *fgBJ{C<t-5^^*^gB««*l^ 

ttftftg 2 vh--7ikT$mim i at^* 2 i^-xic £ 

EWWSSrjyrtS'-ttCJcO, f *©5»S« B B B *^ 
S«tJt'<T«f£*l*J»C»UT^*<!«1±SnfcSI*«l 

fr*T#&<> 

[0 18 4] <SM$ISi»>i4 l»Mi4 3l» 
[0 18 5] 04 175M04 3 2&tf01 8tC0*UfeJ: 
[0186] 041 Ktt*¥3Eri«!lKKtf fc* i if)v—y 
i7/^->€r^L-. 04 3 tttjgl ^WfcBJfl— 

o©«ssrtto. 5{@©^2^;u-yfr^£nfc 

[0 18 7] Tfe«2.tC«04 175S0 4 3&tf01 8 

[0 18 8] £g#ffl<Z>Ktt*en£-4-««££%tll 
«, IEffiT'±2jftlC3 0° «»Lfc«!jSiTAS*Sn. 7K 

tt*fflij*l*]lc3 0° ^Lfcfl&jSTAStSnfc. SMf 

E4*« (B a S O4) ©St**) X 1 0 0 
[*2] 
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37 



38 









W/D&S* 


C/R 




C/R 


S4 1 


7 8. 5/2. 8 1 J 


2 7.93 


1 2. 1/0. 5 5 


2 2 




2 3 2. 8/1 1. 4 


2 0.42 


0. 3 5/0. 1 7 


2 


S43 


1 5 3/5. 1 6 


2 9.65 


5. 1/0. 3 


17 


m\ 8 


35. 4/1. 03 


34. 6 


1 4/0. 3 8 


36.84 



ft) 1) W/DS«*IJwh i t e/d a r k©5U¥£ 
^b, wh i t ete^jB/N^l^Iglljb&UttiiT-pJ^ 
Sftfctii^U d a r ktej&SA*JU£IKi&bfc#cli 

a) 2 ) C/R (J contrast ratio £^ 
To 

[0189] 7i^> 041 7150 4 3 RZSM 1 8 (C0S; 
b tz 1 1 * - > £ * T -5 & #* * H £ ^ ^ fc fi/t * 7P £ & 

[0 19 0] ftggtt, IE®T±*1b]IC3 0° m^lstcM 
±75|fn<t*¥#faT&3£<BiJ*[6]tC5 0° 

[0191] 04 4 71504 5(504 1 tC0^bfcSI* 

a * - > £ #r 5 $c ns^ge £ mm b x k k 
^^Kmm^t^m^tz^^y tLx, 04 4«iEffi 
xmmjjfax&ztJjfo^cofcMm^t&^L^ 045 

[0 19 2] 04 6 7150 4 7«0 4 2tC0*bitS#t 

J:l«SSt¥tfkeiSlfc^57tLT, 04 6«]Effi 
xmm^faX&Z>±j5ft^e>&®mmt$:*ly, 04 7 

-r, 

[0 19 3] 04 8 71504 9 «0 4 3l£0^b/c£8t 

i5SSt$fftM€Lfc^77t LT« 04 8teIEH 
T'^a*[S]Tab^±^'vcosW*^b*^b« 04 9 

T. 

[0 19 4] 05 0 71505 1 «0 1 8{C0^bfcSW 

cfcSKW^ftfcffl^bTc^^tbT, 05O«IE® 
Til«75frT&3±7jft^<D£t**^t£7KU 05 1 

r. 

[0 19 5] 04 4 7150 5 1 X'MmitmfeZ tltcRm 

4 7150 5 1 ^♦T-^b£^7:7^JI l /X*;|,£g8»jb 
(wh i t e) T-fflSbfc^^T'&O. BT 

*vtz{fy7\*m§krt*)i>&mmLTzttmx'Wiz.Ltz? 



30 



50 



[0196] mIfB«2R^04 4 7150 5 1 tC^bfc^ 

fcttmzmmtrzmwx'mmtzm&izxmmzm* 

Zit:Z>Z\£tfX'%Z>o 
[0197] T^O, 042 £<D£o\Z, W,2>/)V-Z?-tfi 

-O7^>§0l:M<tfe0. 5 ASSETS d<h 

^a^b^ii*^^ofc„ 

[0 19 8] StSttficait^ *¥-jjfa<DR$imiZttT 
5Sitt7jffi]tf)£#>N^2 : 1715 3 : lXSbO, a > h 
77 bJtte3 0 : 1 7154 0 : 1 d t^SJ b ^ 

[0 19 9] BLt. *^^©H^JtcJ;oTS¥«tcBJB^ 

bfc#, #fgBj«dnKBg^;*n-f> #fgBj7WgT&& 

[0 2 0 0] 

[fgBJ<2?J*] ^^(Ci^SW^Bl^^gMttli* 

[snc^bfc#»©^ i tf)i<--7tMj5fa\zBi$.2nrz 

iz^^xm^nxm^nrz-7^ ? a vyxwwi&z 
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